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-the  specimens  representing  the  above  named  form  were  obtained 
through  a  Lincoln  physician;  the  first  one,  in  1894,  and  the  second 
a  year  later.  On  account  of  the  external  appearance,  which  is  notice- 
ably different  from  that  of  the  two  previously  known  human  Taeniae, 
Taenia  saginaia  and  Taenia  solium^  they  were  set  aside  for  a  more 
careful  examination  at  some  future  time.  The  generally  peculiar  ap- 
pearance of  the  body,  the  dissimilarity  in  internal  structure,  and  the 
extremely  modified  head  preclude  all  possibility  of  classifying  them 
with  either  of  the  common  forms.  In  view  of  these  differences  the 
name  Tcienia  eonfusa  was  proposed  by  Dr.  Henrt  B.  Ward,  who 
first  recognised  the  specific  rank  of  the  form.  He  briefly  mentioned 
the  same  in  the  report  of  the  Zoologist  (Ward,  1896,  p.  258)  and 
later,  in  the  report  for  1896  (Ward,  1897,  p.  180—182)  gives  a  fuller 
general  statement  in  regard  to  it.  The  only  other  literature  which 
refers  to  the  new  species  is  the  report  of  the  preliminary  announce- 
ment made  before  the  Nebraska  State  Medical  Society  (Ward, 
1896  a).  A  systematic  study  of  the  form  was  taken  up  by  me  in 
Sept.  1895  and  has  been  carried  on  in  connection  with  my  studies  on 
other  forms  of  Taenia  to  the  present  date  [June  1897]  ^). 

The  anatomy  has  been  worked  out  about  as  thoroughly  as  the 


1)  A  recent  note   referring   to  this   species    and   to   this   paper   is 
Ward,  1897  a. 
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material,  which  was  poorlj  preserved  for  histological  purposes,  would 
permit.  In  the  followiDg  description  of  the  structure  of  the  new  worm 
no  great  amount  of  histological  detail  is  given  for  the  reason  already 
slated*).  Two  specimens  onl;,  were  obtained;  the  one  entire  and 
the  other,  unfortunately,  lacking  the  head.  The  last  mentioned  has 
been  largely  used  up  in  making  sections,  the  other  remains  intact  in 
the  private  collection  of  Dr.  Hbnbt  B.  Ward. 

Because  of  the  ease  with  which  ypecimens  of  Taenia  saginata 
may  be  secured  for  study,  and  also  on  account  of  the  more  abundant 
supply  of  literature  describing  this  species,  the  new  form  has  been 
compared  principally  with  it  although  in  many  such  as  the  general 
delicacy  of  structure,  the  small  head,  and  the  branching  of  the  uterus, 
there  is  more  of  a  similarity  to  Taenia  solium.  In  the  minute  details 
of  structure,  however,  it  resembles  neither. 

General  structure.  In  general  the  form  is  from  5  to  8  m 
long,  consisting  of  a  very  small  head  and  between  700  and  SOO  pro- 
glottids.  The  proglottids  are,  with  very  few  exceptions,  longer  than 
broad  (Fig.  1);  this  being  especially  charact<;ristic  of  the  terminal 
ones  (t'ig.  If),  which  measure  in  some  cases,  as  much  as  35  mm 
long  by  only  4  or  &  mm  broad.  At  no  time  do  they  have  the  pecu- 
liar pumpkin-seed  shape,  so  characteristic  of  the  terminal  proglottids 
of  T.  saginata.  The  uterus,  in  the  ripe  proglottids  (Fig.  2)  consists 
of  a  median  stem  with  from  14  to  IS  irregularly  branching  offshoots, 
which  in  general  appearance  often  resemble  somewhat  the  branches  as 
seen  in  T.  solium.  The  sexually  mature  segments  (Fig.  1  e)  are 
longer  than  broad  and  are  characterised  particularly  by  the  long 
kidney-shaped  lobes  of  the  ovary  (Fig.  3  o).  The  whole  body  is  in 
general  much  thinner  and  more  fragile  than  that  of  T.  saginata. 
The  eggs  (Fig.  11)  are  oval  in  shape,  39  ft  long  by  30  ju  wide,  of  a 
white  color  and  without  a  pyriform  apparatus. 

In  the  following  detailed  account,  the  description  of  the  internal 


1)  To  Dr.  Henry  B.  Waet,  my  highly  esteemed  instractor,  I  am 
greatly  indebted  for  liia  kindly  aid  and  valuable  suggoationa.  Not  only 
has  be  supplied  me  with  literatnre  from  his  own  library,  but  also,  with 
very  valuable  material  for  atvidy  and  comparison  from  bis  privat*  col- 
lection, to  which,  in  fact,  the  specimens  under  discussion  belong.  His 
wide  acquaintance  with  zoological  literature,  and  his  familiarity  with  the 
special  methods  so  essential  to  a  successful  pursuit  of  this  Idnd  of  re- 
search work,  have  been  of  inestimable  service  to  me. 
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structure  is  based  mainly  upon   observation   made  on  the  headless 
specimen. 

External  characteristics.  The  total  length  of  the  head- 
less worm  is  8.5  m ;  of  the  other  5.2  m.  Beyond  the  noticeably  long 
and  narrow  structure  of  the  proglottids  the  body  does  not  differ  much 
in  general  appearance  from  the  ordinary  forms.  The  genital  pores 
are  rarely  very  prominent  except  in  the  segments  immediately  suc- 
ceeding those  sexually  mature;  as  regards  the  general  arrangement 
in  the  successive  proglottids,  there  is  no  anomaly,  the  pores  being 
arranged  alternating  irregularly  in  the  usual  manner.  The  body  is  of 
slight  structure  with  much  less  powerful  musculature  than  T.  sagi- 
naia  possesses,  and  is  incased  in  a  very  delicate  thin  cuticula.  The 
extreme  length  of  some  of  the  segments  is  the  first  thing  to  strike 
the  attention  as  being  unusual  and  upon  measurement  it  is  found 
that,  in  the  larger  worm,  at  only  one  point  in  the  chain,  just  anterior 
to  the  sexually  mature  proglottids,  are  they  wider  than  long.  Here 
they  measure  on  an  average  about  3  mm  wide  by  2.1  mm  long,  this 
excess  of  width  over  length  being  present  throughout  about  80  pro- 
glottids. In  the  smaller  one,  the  predominance  of  length  over  breadth 
although  still  considerable,  is  not  so  marked,  and  many  proglottids 
measure  somewhat  wider  than  long.  The  general  proportions  of  this 
worm  may  be  seen  from  the  second  table  below.  In  this  case,  how- 
ever, most  of  the  s^ments  that  are  shorter  than  hroad,  show  by  their 
slightly  wrinkled  appearance  that  they  are  more  or  less  contracted 
lengthwise. 

The  following  measurements  will  give  some  idea  of  the  relative 
size  of  different  parts  of  the  first  worm : 

Posterior  proglottids  .  . 
About  1  m  further  forward 
About  the  middle  .  .  . 
Showing  first  branch  of  ut«rus 
Sexually  mature  .... 
Kear  the  anterior  end  .  . 
The  smallest  present      .    . 

From  the  above  data  it  will  be  seen  that  the  proglottids  are 
broadest  somewhat  back  of  tlie  middle  of  the  worm,  and  that  from 
the  smallness  of  the  anterior  segments  there  could  not  have  been  a 
very  great  number  with  the  missing  head.  The  whole  number  of  pro- 
glottids present  is  762. 

1* 


36  mm 

long  by  3.5  to  4 

mm  wide 

26    „ 

»     „  6 

j^ 

16    „ 

„      „  4.5 

^^ 

6    „ 

.,     „  4.6 

4.6  „ 

„      „  3.6 

ltol.2„ 

.,     „  0.8  to  1 

mm     „ 

0.9  „ 

„     „  0.6 

„ 
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Tbe  second  specimen  is  the  nne  which  bears  the  head ').  The 
total  length  is  5.2  m  and  the  whole  namber  of  pit^lottids,  about  776. 
The  proglottids  extend  quite  up  to  the  head  and  no  special,  unseg- 
mented  neck  region  is  present.  The  first  few  are  broader  than  long 
but  change  after  about  the  twelfth.  The  following  table  gives  the 
measurements  of  the  various  parts  of  the  body. 

Head  to     60  Gm.iiBinbar  of  pragloltldt  IBO,  the  lut  S.I  mm  Iodk  by  4.6  wide 


In  general  contour  the  proglottids  have  somewhat  the  shape  of 
a  flattened  cylinder,  with  the  exception  of  some  near  the  anterior 
end,  and  the  ones  immediately  following  the  sexually  mature.  Tht- 
former  in  many  cases  show  considerable  tendency  to  taper  toward  the 
head,    and  in  the  later,  where  the  branching  of  the  uterus  is  well 


I)  A  description  of  this  stractnre  has  been  purposely  omitted  for 
reasons  given  elsewhere  (Ward,  1897  a)  from  which  the  following  re- 
marks are  quoted: 

"The  bead  which  was  attached  to  the  one  specimen  of  T.  eonfii-sa 
was  cut  off  and  after  having  been  stained  was  mounted  in  balsam  in 
the  ordinary  manner.  There  was,  furthermore,  a  label  accompanying 
the  specimen  throughont  the  entire  series  of  transfers  and  it  is  difti- 
cuk  for  me  to  believe  that  it  could  have  been  confused  with  any  other 
specimen,  especially  since  to  my  knowledge  there  were  no  other  tape- 
worms on  the  table  at  tbe  same  time,  ...  It  has  not  escaped  any  who 
have  examined  the  figure  and  description  that  there  exists  between  tlip 
head  as  described  and  that  of  Diptflidium  a  great  similarity.  .  .  How- 
ever, the  general  form  appeared  to  ns  remarkable  on  first  study,  and 
I  am  able  to  say  positively,  from  having  studied  the  head  under  a 
lens  when  still  attached  to  the  entire  chain,  that  the  head  of  T.  am- 
fusa  was  remarkably  small,  approximately  of  this  same  size  and  shap>', 
and  that  there  was  within  the  head  and  beneath  the  apex,  a  dark  ob- 


ject   correspondi 
with  hooks,  whi 


ing  to  the  general  position  of  the  inverted  rostelhim 
ich  was  figured  from  the  specimen  as  mounted  and  now 
But  since  a  confusion  may  possibly  have 
arisen  and  since  I  do  not  wish  to  prejudice  the  work  of  my  student 
by  allowing  him  to  incorporate  in  it  any  doubtful  particolars,  I  have 
bad  him  complete  his  paper  omitting  any  reference  to  the  stracture  of 
the  head." 


\.        \  f 
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under  way,  the  genital  pore  becomes  quite  prominent  so  that  the  out- 
line takes  on  a  somewhat  pentagonal  form  (Fig.  1  d).  The  proglottids 
following  these  begin  to  lengthen  rapidly  and  broaden  gradually  until 
the  extreme  breadth  is  attained;  in  this  state  they  are  more  or  less 
quadrate  in  shape  (Fig.  1  e).  The  terminal  or  ripe  proglottids  do  not 
show  in  any  case  the  pumpkin-seed  form  so  characteristic  of  T.  sagi- 
naia^  and  are  very  slightly  smaller  at  the  anterior  end,  the  tapering 
being  almost  imperceptible. 

The  extreme  posterior  end  flares  out  more  or  less  and  forms  a 
broad  base  for  the  attachment  of  the  next  succeeding  segment  (Fig.  1  /*). 
One  striking  thing  in  the  ripe  proglottid  is  the  prominence  of  the 
vagina  which  persists  from  its  first  formation  throughout  the  entire 
chain.  This,  however,  is  not  characteristic  for  this  form  only  but  oc- 
curs also  in  T.  sfiginaia  in  a  less  marked  degree. 

The  cuticnla.  The  cuticula  is  very  delicate  as  compared  with 
of  T.  sagiwUa  and  can  scarcely  be  detected  under  the  low  power  of 
the  microscope.  It  splits  or  cracks  rather  easily  and  is  generally 
thrown  into  slight  folds  or  wrinkles.  On  cross  section,  the  body  shows 
a  much  more  irregular  or  wavy  outline  than  that  of  7.  saginata^ 
due  doubtless,  to  the  thin  cuticula.  The  cuticula  varies  slightly  in 
thickness  in  different  proglottids  and  in  various  parts  of  the  same 
proglottid,  being  somewhat  heavier  in  the  posterior  ones  and  very 
slightly  thicker  in  the  neighborhood  of  the  pore.  On  the  dorsal  side 
of  a  sexuaUy  mature  proglottid  of  T.  saginaia  it  measures  10.5  (x 
in  thickness  and  correspondingly  in  T.  confusa  4.5  i^i^  in  the  latter  it 
appears  to  be  homogeneous  and  in  cross  section  no  vertical  str^tions 
are  visible.  Nothing  resembling  cilia  or  processes  of  any  kind  are 
found  on  the  exterior. 

Just  beneath  the  cuticula  and  seemingly  almost  a  part  of  it,  is 
a  double  layer  of  very  minute  fibres  lying  at  right  angles  to  each 
other.  The  layers  are  extremely  thin  and  are  best  seen  in  frontal 
section.  The  transverse  fibres  are  outermost  In  neither  case  is  a 
solid  sheath  formed,  small  interspaces  remaining  between  the  fibres. 

The  sub-cuticular  layer.  Directly  under  the  cuticula,  or 
perhaps  more  properly,  the  above  mentioned  systems  of  fibres  is  seen 
a  border  or  fringe  of  more  or  less  spindle-shaped  cells,  at  right 
angles  for  the  most  part  to  the  surface.  There  is  a  greater  or  less 
quantity  of  intercellular  substance  present  which  prevents  one  from 
making  a  very  definite  study  of  the  cells.  They  all  have  prominent 
nuclei  which  seem  to  lie  at  about  the  center  while  one  end  of  the 


cell  lies  against  tbe  cuticula  and,  in  many  cases,  the  other  is  seen 
to  be  in  direct  continuity  with  the  single  wayy  muscle  fibres  which 
extend  down  toward  the  middle  of  the  proglottid.  In  most  cases,  these 
fibres  pass  on  directly  through  the  band  of  transverse  muscle  fibres, 
but  in  some  instances  they  seem  to  run  into,  and  turning,  becomes  a 
part  of  tbe  same. 

The  body  parenchyma.  The  mass  of  the  body  within  the 
cuticula,  as  in  all  Gestodes,  is  made  up  largely  of  parenchymatous 
tissue,  which,  inasmuch  as  it  differs  in  do  way  from  that  of  the  ordi- 
nary forms,  will  require  no  particular  description.  The  whole  mass 
is  divided  by  the  transverse  and  longitudinal  muscle  fibres,  accordin;' 
to  the  usual  manner,  into  a  cortical  and  middle  layer.  The  middle 
includes  nearly  all  the  organs  of  the  proglottid,  and  the  outer  layer, 
many  muscle  fibres  and  calcareous  bodies  so  common  to  T.  saginata. 
Tho  latter,  however,  are  not  so  plentiful  nor  so  large  in  this  form, 
measuring  only  up  to  11  ^  in  diameter.  It  was  suggested  that  the 
smaller  size  might  be  due  to  some  particular  stain  used  which  had 
partially  disintegrated  the  bodies,  but  inasmuch  as  I  have  used  a 
great  variety  of  stains  and  find  little  if  any  change  in  the  size  or 
structure  of  these  bodies  in  different  preparations,  I  think  the  small- 
ness  of  size  can  hardly  be  attributed  to  the  action  of  the  stains. 

Muscular  system.  As  has  been  mentioned  the  muscular 
system  is  much  less  powerful  than  that  of  T.  saginata ;  but  all  three 
systems  of  muscles,  viz.  longitudinal,  transverse  and  sagittal,  are 
present  (Fig.  4  Im,  t.m,  s.m).  The  layer  of  longitudinal  muscles 
is  much  the  thickest  of  the  three  and  the  individual  muscle  fibres  the 
largest. 

They  are  of  especially  large  size  toward  the  inner  edge  of  the 
cortical  layer  and  show  a  tendency  to  run  in  bundles;  numbers  of 
these  bundles  lying  side  by  side  give  the  section  a  marked  streakud 
appearance.  In  most  cases  the  bundles  du  not  run  in  exactly  straight 
lines  but  take  a  more  or  less  wavy  course.  Moreover  they  do  not 
stop  at  the  ends  of  the  proglottids  and  become  attached  to  the  walls, 
but  unquestionably,  run  on  directly  from  one  proglottid  to  another 
(Fig.  5  l.m).  This,  then,  is  very  different  from  the  structure  found 
in  T.  saginata,  which,  according  to  Lbuckart  (1^86,  p.  203)  has 
certain  spindle-shaped  cells  lying  between  the  end  of  some  of  the 
longitudinal  fibres  in  the  successive  proglottids,  connecting  them 
through  the  isthmus  or  neck ;  the  fibres  themselves  alwajrs  terminating 
at  tho  end  of  the  proglottid.    In  T.  eonfusa  no  cells  answering  to 


such  a  ilescriptioQ  were  fuund.  The  isthmus  contains  in  addition  to 
the  longitudinal  fibres,  some  parenchyma  and  usually  a  few  transverse 
aud  sagittal  fibres.  This  point  was  verified  in  sagittal,  frontal  and 
transverse  sections  of  pntglottids  in  differeut  stages  of  development 
Some  of  the  fibres  near  the  surface  it  is  true  attach  to  the  ordinary 
spindle  cdls  lying  next  to  the  cuticula,  where  it  dips  down  slightly 
between  the  proglotUds,  but  the  main  mass  extends  on  through  into 
the  nest  s^ment. 

The  connection  between  the  various  proglottids  seems  to  be  the 
most  firm  at  the  sides  near  the  inner  edges  of  the  longitudinal  ex- 
cretory canal,  these  points  often  being  tied  together  by  the  longi- 
tudinal muscles  fibres  when  all  the  remaining  tissues  are  free.  The 
proglottids  do  not  in  all  cases  separate  along  the  line  marked  out  on 
the  exterior  of  the  worm,  but  not  infrequently  break  at  the  cross 
excretory  canal,  which  in  this  form  lies  very  near  the  posterior  edge 
of  the  proglottids  (Fig.  5  t.e.c).  This  fact  was  noticed  many  times  in 
pulling  the  proglottids  apart. 

The  transverse  muscles  do  not  show  so  much  of  a  tendency  to 
run  in  bundles  as  the  longitudinal,  and  are  in  general  smaller.  They 
form  two  plates  (Fig.  4  t.m)  between  which  the  sexual  organs  are 
located.  Under  the  low  power  they  have  the  i4>pearance  of  a  con- 
tinuous band  but  under  the  higher  power  they  are  found  to  spread  at 
the  ends  near  the  edges  of  the  proglottid  and  for  the  most  part  at- 
tached to  its  walls.  In  the  neighborhood  of  the  pore  especially  their 
spreading  and  attachments  become  very  plain.  The  large  central 
plug  in  the  pore  is  well  -supplied  with  them.  Occasionally  they  may 
be  seen  entirely  outside  the  plate  and  lying  in  the  cortical  layer. 

The  sagittal  fibres  (Fig.  4  and  5  s.m)  cross  the  proglottids  from 
dorsal  to  ventral  surfaces  aud  are  scarcely  visible  under  the  low 
power.  Those  lying  in  the  middle  portion  of  the  proglottid  have  the 
appearance  of  connecting  the  two  transverse  muscles  plates  but  the 
higher  powers  of  the  microscope  show  that  in  reality  they  pass  on, 
for  the  most  part  into  the  cortical  layer.  It  is  due  largely  to  the 
direction  of  these  fibres  that  the  ends  of  the  transverse  plates  seem 
to  unite  or  bend  around  into  one  another.  These  fibres  are  the 
smallest  of  the  three  kinds  mentioned  and  show  little  tendency  to  run 
in  bundles.  Often  they  may  be  traced  across  the  middle  field,  through 
the  transverse  bands  and  on  into  the  cortical  layer,  where  in  some 
cases,  they  attach  to  the  spindle-shaped  cells  wMch  abut  on  the 
cuticula.    Near  the  center  of  the  proglottid  they  seem  to  be  some- 


vbat  more  Qumerous  aod  arc  crowded  together  at  iotervals  bto  baod- 
likc  masses,  appeariog  to  form  sheath- like  Btractures  around  the 
various  internal  organs.  They  persist  in  the  neighborhood  of  the  pore 
but  seem  to  undergo  no  modification  in  structure. 

Excretory  system.  The  excretory  system  does  not  differ 
materially  from  that  of  T.  saginata.  In  some  of  the  very  anterior 
proglottids  it  is  seen  at  four  longitudinal  vessels  but  these  soon  merge 
into  two,  one  on  either  side,  which  extend  through  the  remainder  of 
the  body  (Fig.  3  l.e.c).  The  canals  are  of  larger  size  and  near  the 
posterior  edge  of  each  segment  are  joined  by  a  cross  vessel  (Fig.  3 
t.ex).  They  pass  ventral  to  the  genital  ducts  and  between  the  general 
inner  field  and  the  longitudinal  nerves. 

Nervous  system.  On  account  of  the  condition  of  the  material, 
which  was  not  suitable  for  working  out  histological  detail,  but  little 
can  be  said  of  the  nervous  system  beyond  its  location  and  cross  struc- 
ture. Two  main  branches  extend  throughout  the  body  along  the  outer 
edge  of  the  large  longitudinal  excretory  canal  (Fig.  3  l.n.8).  They 
do  not  exist  as  single  cords,  except  at  the  very  anterior  end  but  run 
for  the  most  part  in  strands  of  three  and  occasionally  five  (Figs.  4-6 
l.n.s).  Where  three  are  present  the  middle  one  is  usually  consider- 
ably the  largest  The  strands  are  for  the  most  part  more  or  less 
oval  in  cross  section  but  may  spread  out  until  tbey  are  almost  band- 
like in  appearance.  In  the  neighborhood  of  the  genital  ducts  they 
separate,  some  going  to  one,  and  some  to  the  other  side  of  the  same, 
commonly  two  pass  dorsal  and  one  ventral  to  the  ducts.  The  strands 
seem  to  have  no  distinct  sheath  of  tbeir  orfn,  but  a  sort  of  surround- 
ing case  is  formed  by  the  muscles  fibres.  All  are  traversed  and 
divided  up  into  minute  facets  by  a  connective  tissue  network.  They 
are  almost  invariably  larger  and  better  developed  on  the  same  side 
with  the  genital  pore. 

Sexual  organs.  In  this  form  as  in  all  other  Ccstodes,  the 
sexual  organs  are  well  developed.  They  do  not  differ  essentially  in 
their  general  plan  of  structure  from  those  of  T.  solium  or  T.  sagi- 
nata but  show  many  minor  variations. 

Any  one  of  the  several  more  important  of  these  would  be  almost 
sufficient  alone  to  show  the  specific  rank  of  the  new  form.  The  pro- 
glbttids  showing  full  development  of  the  sexual  organs  measure  4  mm 
to  4.5  mm  long  by  35  mm  wide  in  the  headless  worm,  and  about 
4  mm  long  by  4.5  mm  wide  in  the  other;  in  the  first  case  being 
longer  than  broad  and  in  the  second  somewhat  wider  than  long.     In 
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these  both  male  aad  female  systems  are  welt  developed,  and  by  means 
of  sections  their  structure  and  relationship  may  readily  be  made  out. 
As  is  the  case  in  kindred  forms  the  male  organs  occupy  largely  one 
surface  of  the  hody  and  thus  provide  means  for  distinguishing  dorsal 
and  ventral  side.  Following  the  well  established  precedent,  the  side 
bearing  the  testes  (Fig.  4  /)  is  designated  as  dorsal. 

Male  System. 

Testes.  The  testes  (Fig.  S  f)  are  present  as  numerous  more 
or  less  round  bodies  distributed  throughout  the  entire  upper  field  of 
the  segment  between  the  excretory  vessels,  with  the  exception  of  a 
limited  area  just  anterior  to  the  ovarian  lobes.  They  are  more  abund- 
ant toward  the  borders  and  anterior  end  of  the  inner  field.  Tbey 
seem  to  differ  little  from  those  of  T.  saginata  except  for  their  smaller 
size  (0.089  to  0.096  mm  in  diameter).  No  vasa  efferentia  are  visible 
but  this  fact  is  due  probably  to  the  poor  histological  condition  of 
the  material. 

Vas  deferens.  Tbls  organ  (Fig.  3  and  4  v.d)  is  present  as  a 
greatly  coiled  tube  which  extends  from  the  genital  pore  in  a  line  at 
right  angle  to  the  antero-posterior  axis  of  the  proglottid,  and  ends 
near  the  center  of  the  segment.  The  coiling  is  very  pronounced  and 
complicated,  and  occupies  a  space  from  0.13  to  0.16  mm  wide.  This 
area  has  a  sheath-like  boundary  formed  principally  of  surrounding 
muscle  fibres.  The  tube  itself  measures  about  0.045  mm  in  diameter 
but  becomes  smaller  before  it  enters  the  cirrus  poach  where  it  again 
springs  abruptly  to  a  greater  diameter  forming  a  special  enlargement 
for  storing  the  innumerable  spermatozoa  with  which  it  is  filled.  There 
are  usually  from  one  to  three  of  these  bulb-like  swellings,  which 
form  a  sort  of  Vesicula  seminalis. 

Vesicula  seminalis.  This  structure  (Fig.  6  v.s)  seems  to 
be  modified  in  no  way  particularly  from  the  remainder  of  the  Vas 
deferens,  except  for  the  enlargement  of  the  cavity.  The  diameter  of 
the  enlargement  varies  somewhat  in  different  proglottids,  and  slightly 
in  tlie  difTerent  bulbs,  where  more  than  one  are  present.  In  general 
the  diameter  is  about  49.7  ^.  The  increase  in  size  seems  to  be  prin- 
cipally dorso-ventral,  consequently  the  bulbs  can  be  seen  in '^transverse 
sections  to  tbe  best  advantage.  They  are  present  in  all  the  trans- 
verse sections  through  the  pore  but  in  several  series  of  frontal  sec- 
tions they  appeared  to  be  lacking  until  their  presence  was  proven  by 
means  of  measurements.  In  a  few  case^  there  seemed  to  be  no  traCQ 
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of  them  in  the  frontal  sections.  Occasionally,  certain  modifications 
are  met  with  in  which  the  round  bulbs  show  a  tendency  to  merge 
into  one  another  and  form  a  long  vesicle. 

Cirrus  and  cirrus  pouch.  The  cirrus  (Figs.  6  and  7  c)  is 
simply  the  modified  end  of  the  Vas  deferens  which,  after  it  reaches  the 
cirrus  pouch,  becomes  much  straighter,  of  less  diameter  (29  ju)  and 
shows  but  very  few  coils.  The  tip  is  usually  slightly  enlarged  al- 
though occasionally  it  is  conical.  It  often  lies  thrust  slightly  out  of 
the  sac  and  except  for  the  smaller  diameter  seems  to  be  but  little 
modified  from  the  Vas  deferens.  A  trimming  or  border  of  fine 
chitinous  points,  similar  to  those  already  described  for  T.  saginaia 
by  Leuckabt  (1886,  p.  440)  cannot  be  definitely  made  out  In  one 
or  two  cases  very  delicate  markings  were  discemable,  but  whether 
they  were  points  or  simply  wrinkles  could  not  be  determined.  The 
representation  in  the  drawing  (Fig.  7  c)  is  somewhat  exaggerated. 
The  cirrus  is  so  arranged  that  in  extention  the  seminal  duct  is  evagin- 
ated  or  turned  inside  out  for  a  short  distance,  forming  the  copu- 
latory  organ.  To  be  more  explicit,  the  outer  end  of  the  cirrus 
pouch  is  reflected  back,  forming  a  pit  which  is  continuous  with  the 
seminal  duct. 

When  the  muscular  wall  of  the  sac  contracts  a  regular  prolapsus 
of  the  duct  results  and  its  inner  side  is  forced  out  to  the  exterior. 
This  process  is  well  illustrated  by  beginning  at  the  base  of  a  gloved 
finger  and  gradually  turning  it  inside  out;  although  of  course  in  the 
case  of  the  worm  the  pressure  is  distributed  over  what  corresponds 
to  the  entire  outer  surface  of  the  glove  finger,  thus  forcing  the  tube 
to  double  back  upon  itself  and  turn  inside  out.  This  arrangement  is 
also  found  in  T.  saginata. 

The  cirrus  pouch  (Fig.  7  c.p)  is  somewhat  pear-shaped  and 
measures  0.31  mm  in  length.  Its  walls  are  made  up  largely  of  mus- 
cular, web-like  structure  in  which  the  fibres  run  diagonally.  On  the 
inside  are  retractor  muscle  fibres  (Fig.  7  r,fn.c)  which  attach  the 
cirrus  to  the  wall,  and  also,  many  connective  tissues  fibres.  Numerous 
deeply  staining  bodies,  which  for  want  of  a  better  name  are  called 
free  nuclei*  (Fig.  7  f.n)  are  present  and  are  distributed  throughout 
the  inner  network  of  fibres.  In  addition  to  the  nuclei,  numerous 
other  miDute  bodies  which  resemble  them  very  closely  are  present. 
Upon  close  examination  the  latter  are  seen  to  be  the  cut  ends  of 
small  muscle  fibres.  These  small  bodies  (both  nuclei  and  small 
uiusclcs  fibres)  arg  found  ^Iso  along  the  edge  of  the  pore  plug  and 
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the border  of  the  vagina  (Fig.  7).    The  seminal  vesicle,  as  described 
above,  also  lies  inside  of  the  sac. 

The  genital  pore.  The  genital  pore  (Fig.  4  p)  or  generative 
cloaca  as  it  is  sometimes  called,  is  very  different  in  structure  from 
that  of  either  T.  saginata  or  solium  (compare  Figs.  7,  8).  The  pore 
in  the  majority  of  cases  is  distinct  but  not  prominent  and  measures 
in  the  sexually  mature  proglottids  about  0.45  mm  in  diameter  by  only 
0.05  to  0.08  mm  deep.  This  extreme  shallowness  is  almost  sufficient 
ground  in  itself  to  exclude  this  form  from  belonging  to  the  above 
named  species;  for  example,  T.  saginata,  according  to  Leugkart 
(1886,  p.  440),  has  a  wide  pore  or  a  funnel-like  cavity,  0.22  mm  deep 
(Fig.  8  p).  The  pore  in  T.  eonfusa^  contains  a  large  plug-like  pro- 
jection (Fig.  4  pp)  at  the  outer  extremity  of  which  the  seminal  duct 
opens.  This  plug  is  so  large  in  fact  that  the  cloaca  is  almost  ob- 
literated (Fig.  7)  being  only  a  slight  depression  left  between  the  edge 
of  the  plug  and  the  lip  of  the  pore,  due  to  the  rounding  off  at  the 
end  of  the  former.  It  generally  extends  out  even  with  the  edge  of 
the  proglottid  and  sometimes  a  trifle  beyond.  As  mentioned  above, 
the  cirrus  opens  out  about  its  center  and  when  not  protruded  there 
is  a  slight  invagination  or  pit  at  the  end  of  the  plug.  The  cirrus 
when  thrust  out,  is  wholly  outside  the  cavity,  judging  from  which, 
one  is  inclined  to  think  that  copulation  between  the  organs  of  the 
same  proglottids  does  not  normally  occur.  The  vagina,  to  be  de- 
scribed later,  opens  back  of  the  plug,  between  it  and  the  posterior 
edge  of  the  cloaca. 

The  various  muscles  layers  of  the  wall  are  little  if  any  changed 
in  the  r^ion  of  the  pore.  No  special  sphincter  muscles  for  the 
whole  pore  is  present.  The  slight  pit  which  forms  the  cloaca,  is 
dipped  into  by  the  cuticula  (Fig.  7  c.u)  which  then  turns  up  the 
side  of  the  plug  and  finally  down  into  the  cirrus  opening.  Thus 
the  cirrus  and  Vas  deferens  are  lined  by  a  continuation  of  the 
body  wall. 

The  pores  are  not  regularly  alternating  on  the  proglottids  but 
in  the  main,  in  a  given  number,  they  about  balance  (Fig.  1).  They 
always  lie  back  of  the  middle  of  the  segment,  this  arrangement  be- 
coming more  pronounced  as  the  proglottids  increase  in  length.  They 
increase  but  slightly  in  size  with  the  increasing  age  of  the  proglottid 
and  in  the  long  ripe  segments,  in  which  the  central  plug  has  about 
disappeared,  they  are  more  or  less  shrunken  or  collapsed  internally, 
stiU  however,  possessing  a  distinct  outer  lip  or  ring. 
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Id  a  few  cases,  in  segnnents  where  the  uterus  is  just  beginniag 
to  branch,  the  pore  is  a  trifle  deeiier  than  in  most  of  the  sexuall; 
mature  ones,  measuriu^'  about  0.09  mtn.  It  is  also  deeper  in  traDs- 
verse  section  than  longitudinal  (compare  Figs.  6  and  7),  thus  show- 
ing that  there  is  more  of  as  indenture  on  the  dorsal  and  ventnl 
sides  of  the  plug  than  on  the  anterior  and  posterior  sides.  The  follow- 
ing measurements  will  give  some  idea  of  the  relative  size  of  the  pore 
and  plug  ia  sexually  mature  proglottids.  Dorso'ventrally  the  plug 
measures  0.2  to  0.4  mm  in  diameter,  the  pore,  0.26  to  0.60  mm. 
Longitudinally  thu  plug  measures  0.3  to  0.4  mm,  the  pore  0.5  to 
0.6  mm  in  diameter. 

Female  Or;^8. 

Vagina.  The  pore  in  addition  to  receiving  the  male  duct  is 
also  the  terminus  for  the  female  canal,  or  vagina,  which  opens  directly 
behind  the  plug  (Fig.  7  v).  The  vagina  is  seen  as  a  long  thread-like 
structure,  more  or  less  siuuons  but  showing  little  tendency  toward 
tlie  formation  of  complicated  coils  like  those  so  characttiristic  of  the 
Vas  deferens  (Fig.  3  v).  It  extends  into  the  proglottid  some  distance 
parallel  to  the  last  mentioned  organ,  and  then  makes  a  quarter  circle 
to  the  rear,  where  finally,  after  undergoing  some  modifications  of 
structure,  it  terminates  in  the  shell-gland.  The  terminal  end  which 
opens  into  the  pore  is  also  considerably  modified,  being  much  enhu^ 
in  diameter.  At  this  point,  it  springs  rather  abruptly  from  its  normal 
narrow  state  (about  24.5  ft)  to  a  breadth  of  0.O4  to  0.06  mm,  and 
then  gradually  tapers  ta  the  outer  opening.  The  narrowing  of  the 
canal  again,  which  varies  considerably  in  different  proglottids  is  due 
probably  to  the  state  of  contraction  of  the  jwre  itself.  The  enlarge- 
ment begins  ahoat  0.25  to  0.60  mm  back  from  the  outer  opening  and 
has  scattered  along  its  walls,  a  great  number  of  free  nuclei  (Fig.  7 
f.n)  similar  to  those  of  the  drrus  pouch.  These  are  also  present 
along  the  entire  length  of  the  vagina. 

A  short  distance  from  the  exterior,  a  well  developed  sphincter 
muscle  (Fig.  7  sp.tn)  is  found,  which  in  section  measures  from  0.03 
to  0035  mm  across  the  cat  end.  It  extends  as  a  band  or  ring,  com- 
pletely around  the  vagina  and  is  present  in  all  proglottids.  It  serves, 
probably,  to  hold  the  drrus  firmly  during  copulation.  In  the  sexu- 
ally mature  proglottids,  the  lumen  of  the  vagina  is  usually  considerably 
narrower  at  the  point  where  the  sphincter  surrounds  it. 

Since  the  presence  of  such  a  muscle  in  either  of  the  other  human 
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Taeniae,  has  never  been  mentioned,  to  my  knowledge,  I  considered 
this  structure  at  first,  as  characteristic  only  of  T.  confusa^  but  upon 
examining  my  specimens  of  T.  saginata  I  found  a  prominent  sphincter 
muscle  present  in  relatively  the  same  position  (Fig.  8  sp.m).  It 
differs  from  that  of  T.  confusa  in  being  broader  and  more  band-like, 
and  like  the  other  muscles  of  T.  saginata  is  coarser  and  more  power- 
ful. As  in  T.  confiAsa  the  vagina  is  narrower  in  its  immediate 
vicinity. 

Such  a  muscle  as  the  above,  has  been  found  in  two  of  the  other 
than  human  Taeniae  but  its  presence  in  T.  saginata^  I  think,  has 
never  before  been  recognized.  In  preparations  from  a  very  large 
specimen  of  a  peculiar  human  Taenia^  which  I  have  in  my  possession, 
a  yaginal  sphincter  muscle  is  very  distinctly  seen;  but  whether  this 
tapeworm  is  merely  a  highly  modified  form  of  T.  saginata  or  a  dif- 
ferent species,  I  am  as  yet  unable  to  say. 

The  greater  part  of  the  vagina,  the  canal  connecting  the  modified 
ends  is,  in  appearance,  much  like  that  of  T.  saginata  with  the  ex- 
ception of  the  cilia,  if,  indeed,  cilia  are  present  in  the  new  form.  As 
a  matter  of  course,  on  general  principles,  one  expects  to  find  the 
vagina  of  the  Taeniae  ciliated,  but  that  such  is  the  case  in  this  form, 
I  am  by  no  means  assured.  Certain  structures  are  present  which  at 
first  sight  appear  to  be  cilia,  but  upon  very  close  examination  their 
interpretation  becomes  decidedly  doubtful.  They  do  not  have  the  cha- 
racteristic Mnge-like  appearance  that  cilia  usually  possess,  and  in- 
stead of  pointing  toward  the  receptaculum  as  do  cilia  in  the  ordinary 
forms  these  point  outward  toward  to  pore  (Figs.  7 — 9  t;).  In  fact, 
they  have  more  the  aspect  of  numerous  tiny  folds  in  the  wall  of 
the  vagina  than  of  cilia  and  I  am  rather  inclined  to  think  that  they 
are  such.  Although  I  have  carefully  examined  all  my  preparations, 
I  find  it  impossible,  without  further  evidence,  to  affirm  positively  either 
that  the  structures  are,  or  are  not,  cilia. 

Like  the  Vas  deferens  the  vagina  is  lined  by  a  continuation  of 
the  cuticula,  which,  however,  is  considerably  thicker  than  in  the  former 
organ.  The  tube,  as  above  indicated,  measures  about  24.5  gx  in  dia- 
meter, the  lumen  about  19.5  fx.  More  or  less  of  a  special  case  or 
sheath-like  structure  (Fig.  7)  surrounds  it,  inside  of  which  is  a  sort 
of  connective  tissue  network  or  system  of  fibres  very  similar  to  those 
surrounding  the  cirrus,  and  likewise  having  free  nuclei  plentifully 
distributed  throughout.  As  the  proglottids  grow  older,  the  deposits 
of  pigment,  which  are  not  very  plentiful  in  the  younger  proglottids, 
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increase,  rendering  tbe  vagina  more  and  more  promiuenl.  It  is  plaioh 
visible  in  the  very  tennJDfll  proglottids. 

Receptaculum  seminis.  A  short  distance  before  the  vagiu 
enters  the  shell  gland,  there  is  a  noticeable  increase  in  the  diameter 
and  the  walls  are  slightly  modified  in  stnictnre.  This  entailed  pordoi 
is  the  seminal  receptacle  (Fig.  9  r.s)  and  is  for  storing  the  sperma- 
tozoa which  pass  up  through  the  vagina  from  the  genital  pore,  b 
this  species  it  is  almost  circular  in  frontal  section  (0.135  mm  in  dia- 
meter) and  of  a  lenticular  shape  in  transverse  section  (0.078  mm  in 
diameter). 

Before  leaving  this  point,  there  is  a  peculiar  structore  connected 
with  tbe  receptaculum  which  should  be  mentioned.  Leuckakt  in  his 
description  of  T.  saginata  (1886,  p.  444)  pictures  a  sUgbtly  modified 
structure  just  anterior  to  the  receptaculum,  but  beyond  mentioning 
tbe  fact  that  the  latter  is  rather  peculiarly  connected  with  the  vagini 
anteriorly,  gives  no  descHption  or  explanation  of  the  same.  In  mj 
own  preparations  of  T.  saginata,  however,  I  find  no  such  modificatioD. 
The  structure  referred  to  in  T.  eonfusa  lies  immediately  in  front  of 
the  seminal  receptacle  (Fig.  9  x).  Shortly  before  reaching  the  re- 
ceptacle, the  vagina  becomes  slightly  enlarged  and  then  abruptly 
narrowed  or  rather,  the  narrow  part  seems  to  be  of  almost  entirel; 
different  structure,  and  projects  forward  into  the  slight  swelling  in  tbe 
vagina  just  mentioned.  The  walls  of  the  new  structure  are  thicker 
and  the  lumen  much  narrower  than  those  of  the  vagina  proper.  Tbe 
interior  is  apparently  of  the  same  structure  as  that  of  the  latter. 
The  walls  are  surrounded  by  what  appear  to  he  great  numbers  of 
small  sphincter  muscles  (Fig.  9  sp.m),  which  are  very  distinctly  seen 
in  the  longitudinal  sections.  The  free  nuclei  mentioned  several  times 
heretofore,  are  very  numerous  in  this  vicinity.  This  constricted  part 
of  the  vagina  continues  back  a  distance  of  about  0.11  mm  to  tbe 
easily  recognized  receptaculum,  which  is  always  filled  with  spermato- 
zoa in  the  sexually  mature  proglottids. 

The  continuation  of  the  vagina,  if  we  regard  the  seminal  recep- 
tacle as  an  enlargement  of  it,  is  a  wide  thin  walled  canal,  compa^ 
able  in  structure  to  the  "Befruchtungs"-canal  of  Leuckabt  (1886, 
p.  442)  in  T.  saginata.  This  extends  back  to  the  shell  gland  (Fig.  10, 
s.g),  an  oval  body  located  about  midway  between  the  lobes  of  the 
ovary.  Before  it  reaches  the  shell  gland,  however,  it  receives  a  short 
canal  (0-1  mm  long)  from  the  cross  band  connecting  the  two  lobes  of 
the  ovary  (Fig,  10  e). 
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Shell  gland.  The  shell  gland,  as  above  mentioDed,  is  an  oval 
body  measuring  about  0.26  mm  long  by  0.2  mm  wide,  and  is  the 
common  center  for  all  the  canals  of  this  region.  The  peculiar  radiate 
appearance  it  has  in  section  is  due  to  the  granular  cells  which  are 
packed  together,  side  by  side,  with  their  narrow  ends  or  ducts  point- 
ing in  toward  the  center  of  the  organ.  Extending  vertically  through 
its  middle  is  a  narrow  duct  which  slightly  enlarges  near  the  center 
(Fig.  10  s.g).  This  enlargement  measures  0.02  mm  wide  by  0.068  mm 
long.  The  duct  is  a  direct  continuation  of  the  above  mentioned  wide 
thin-walled  modification  of  the  vagina  connecting  the  receptaculum 
and  shell  gland.  From  the  anterior  ventral  side  of  the  shell  gland, 
after  being  joined  by  the  duct  from  the  vitellaria  (Fig.  10  vl)  which 
comes  in  from  the  posterior  side,  it  bends  directly  upward,  passes 
through  the  center  of  the  gland  and  after  reaching  the  dorsal  edge, 
doubles  back  very  slightly  upon  itself  and  extends  forward  as  the  canal 
which  bears  the  eggs  to  the  uterus  (Fig.  10  y).  Unlike  the  case  in 
T.  saginata  or  T.  soUtMnj  this  canal  does  not  enter  the  posterior 
end  of  the  uterus,  but  extends  along  above  it  for  some  distance, 
gradually  declining  until  it  finally  enters  the  dorsal  side  of  the  same. 

The  ovary.  This  is  a  paired  organ  of  about  the  same  general 
structure  as  that  of  T.  scigmata  or  T.  solium^  but  differing  very  much 
from  either  in  form  (Fig.  3  o).  The  wing-like  expansions  or  lobes 
are  greatly  elongated,  kidney-shaped  and  larger  than  the  correspond- 
ing structures  of  the  other  Taeniae.  They  include  between  them  the 
area  containing  the  receptaculum  seminis,  the  shell  gland  and  the 
end  of  uterus.  As  stated,  they  are  much  longer  than  broad,  the 
larger  one,  which  lies  always  on  the  opposite  side  from  the  vagina 
measuring  in  general  about  1.4  mm  long  by  0.56  mm  broad.  This 
makes  it  about  two  and  one  half  times  as  long  as  broad.  The  one 
lying  on  the  same  side  as  the  pore  is  generally  about  0.1  mm  shorter 
than  its  mate,  measuring  only  about  1.3  mm  in  length. 

The  lobes  are  connected  by  a  broad  (0.2  mm)  transverse  band 
(Figs.  9  and  10  h)  which  springs  from  about  their  median  inner  edges 
and  passes  across  the  intermediate  field  just  under  the  posterior  edge 
of  the  receptaculum.  This  arrangement  of  the  cross  canal  is  the 
same  as  that  of  T.  saginata  or  T.  solium  according  to  the  statements 
of  SoMHER  (1874,  p.  26)  for  the  latter  forms,  but  different  from  what 
is  given  for  T.  saginata  in  the  translation  of  Leuckart  (1886,  p.  444) 
where  is  said  that  the  cross  canal  passes  over  instead  of  under  the 
receptaculum.     This  statement  attributed  to  Leuckart  is  probably 
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simply  a  mistake  in  translatioD,  inasmuch  as  in  the  German  editiont 
he  speaks  of  the  canal  in  qaestion  as  passing  under  (ventral  to)  the 
vagina.  At  about  the  middle  of  the  band,  a  small  duct  is  given  off 
as  already  described,  which  runs  only  a  short  distance  till  it  connects 
with  the  modified  parts  of  the  vagina  extending  from  the  seminal  re- 
ceptacle to  the  shell  gland  (Fig.  10  e).  It  is  very  slightly  coiled  and 
generally  enters  the  vagina  somewhat  from  the  side. 

The  vitellarium.  The  vitellarium  or  yolk  gland  (Figs.  3—10 
v()  is  a  triangular,  unpaired  organ,  extending  out  laterally  about  evoi 
with  the  edge  of  the  ovarian  lobes,  and  presenting  no  new  or  uousnal 
modifications  of  structure.  It  shows  a  more  or  less  scalloped  edge 
posteriorly,  but  anteriorly  wec^es  in  between  the  ovarian  lobes  and 
tapers  off  toward  the  shell  gland.  Its  duct  finally  enters  the  ^aod 
at  the  ventral  posterior  edge  (Fig.  10)  and  immediately  joins  the 
vertical  canal  through  the  same.  As  for  the  contents  of  the  vitellaria 
they  may  be  easily  recognised  from  those  of  the  ovary,  because  of 
their  much  more  finely  granular  nature. 

The  uterus.  The  connection  of  the  uterus  with  the  shell  gland 
has  been  expluned  already,  but  as  yet  little  has  been  said  of  the 
structure  of  the  uterus  itself.  It  has,  however,  an  exceptional  stru^ 
ture,  which  defeats  beyond  all  doubts  any  attempt  to  classify  its  pos- 
sessor as  one  of  the  common  forms  of  Taenia. 

In  the  proglottlds  ready  for  fertilization  the  uterus  is  a  mediau 
unbranched  tube  ending  blindly  near  the  anterior  end,  and  extending 
back  posteriorly  between  the  lobes  of  the  ovary  to  the  shell  gland 
(Fig.  3  «).  The  very  great  difference  in  structure  in  the  neighbor- 
hood of  the  shell  gland,  between  it  and  T.  saginata  or  T.  solium,  has 
already  been  pointed  out  The  latter  have  uteri  which  are  very  similar 
in  the  unbranched  state.  They  extend  back  and  end  near  the  anterior 
edge  of  the  lobes  of  the  ovary,  each  connectiDg  with  the  shell  gland 
by  means  of  a  slender  canal  which  opens  into  its  posterior  end.  Id 
the  case  of  T.  eonfusa,  the  canal  (Fig.  10  y)  opens  into  the  dorsal  side 
of  the  uterus,  and  the  latter  extends  back  until  it  lies  directly  against 
the  shell  gland  (Fig.  10  u).  This  arrangement  may  be  seen  in  the 
proglottlds  from  the  time  that  they  become  sexually  mature  until  the 
disappearance  of  the  shell  gland.  In  its  primitive  unmodified  form 
(Fig-  3  w)  the  uterus  is  about  0.15  mm  in  diameter. 

As  tht;  uterus  fills  with  ^gs  it  begins  to  bud  out  thickset  and 
stubby  side-branches  which  usually  persist  in  the  ripe  segments  as 
heavy,  arborescent  members  (Fig.  2).    In  a  few  of  the  terminal  pro- 
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glottids  from  which  a  part  of  the  eggs  have  escaped  the  branches 
often  become  thin  near  the  point  of  attachment  to  the  main  stem. 

The  branching  begins  first  at  the  anterior  end  of  the  uterus  and 
gradually  extends  backward,  the  eggs  seeming  to  pass  down  the  tube 
and  mass  at  the  anterior  end.  As  the  branches  increase  in  number 
and  size,  the  proglottids  lengthen  and  the  generative  organs,  for  the 
most  part,  gradually  disappear.  Finally,  the  uterus  with  its  offshoots 
comes  to  occupy  the  entire  field  within  the  limits  of  the  excretory 
canals  (Fig.  2). 

In  the  ripe  proglottids,  the  uterus  consists  of  a  main  stem  with 
from  14  to  18  lateral  branches  which  are  generally  very  irregularly 
disposed  throughout  the  parenchyma,  rarely  running  out  perpendicu- 
larly to  the  main  stem,  as  is  the  common  method  in  T.  saginata. 
Usually  they  extend  only  a  very  short  distance  before  they  split  up 
into  two  and  sometime  three  branches  which  again  often  divide  in  a 
similar  way.  They  seldom  extend  in  a  straight  line  but  have  a  more 
or  less  pronounced  sinuous  outline.  More  resemblance  to  the  proglot- 
tids of  T.  solium  is  shown,  than  to  those  of  T.  saginata^  but  the  uterus 
extends  forward  to  the  anterior  end  of  the  proglottid,  and  the  number 
of  branches  is  greater  than  in  T.  solium.  The  ends  of  the  branches 
are  usually  swollen  into  large,  irregular,  club-shaped  masses,  which 
border  on  the  excretory  canals.  At  the  anterior  end,  there  are  usu- 
ally from  three  to  seven  peculiar  tassle-  or  vase-shaped  branches, 
which  extend  forward  to  the  very  edge  of  the  proglottid.  They  are 
so  arranged  that  when  two  proglottids  are  separated,  the  end  of  the 
uterus  is  torn  open  and  the  eggs  set  free.  According  to  Leuckabt 
(1886,  p.  424),  the  eggs  are  set  free  at  the  anterior  border  of  the 
proglottid  in  T.  saginata  also.  At  the  posterior  end  as  in  T.  sagi- 
nata the  uterus  falls  short  of  the  edge  of  the  proglottid  by  from  2 
to  3  mm. 

The  branches  at  the  anterior  and  posterior  ends,  especially  the 
latter,  are  longer  than  the  others  and  lie  more  obliquely  to  the  long 
axis  of  the  segment  The  posterior  ones  are  also  usually  more  highly 
branched  and  fuller  on  the  outer  side,  in  consequence  of  which,  they 
have  the  appearance  of  bending  or  drooping  into  a  sort  of  plume-like 
shape.  This  is  especially  marked  in  the  detached  ripe  proglottids. 
In  these  also,  the  central  stem  is  sometimes  very  thin  and  the 
branches,  as  already  mentioned,  of  very  small  diameter  at  their 
points  of  attachment  There  seems  to  be  no  omission  of  branches 
on  the  side  occupied  by  the  pore,  although  the  ones  lying  in  its  vici- 

2 


—    18    — 

nity  are  ordinarily  not  so  heavy  as  the  corresponding  ones   on  the 
opposite  side. 

Sexual  development.  The  first  definite  appearance  of  tk 
sexual  organs  occurs  in  the  small  anterior  proglottids  measuring 
0.8  mm  long  by  0.6  mm  wide. 

The  first  indication  seen  is  a  transverse  streak  about  the  middle 
of  the  proglottid,  extending  from  near  the  median  longitudinal  Uoe  to 
within  a  short  distance  of  the  edge,  and  bearing  at  the  outer  end  a 
club-like  swelling.  The  streak  is  the  "Anlage"  of  the  vagina  and  vas 
deferens,  and  the  enlarged  end  will  ultimately  develop  into  the 
sexual  pore.  The  development  goes  on  very  rapidly,  for  in  proglot- 
tids a  very  short  distance  further  back,  the  streak  has  grown  to  form 
a  quarter  circle,  the  inner  end  of  which  extends  toward  the  posterior 
end  of  the  proglottid.  Soon,  in  proglottids  measuring  12  mm  long 
by  0.84  mm  wide,  a  sort  of  a  Y  is  formed  with  the  short  arm  extend- 
ing forward.  In  this  stage  the  largest  diameter  of  the  developing 
organs  is  at  a  point  near  the  edge  where  the  future  pore  will  deve- 
lope.  Here  also,  the  first  indications  of  the  differentiation  into  the 
vagina  and  vas  deferens  are  seen,  the  intermediate  substance  becom- 
ing gradually  thinned  out.  In  proglottids  measuring  1.6  mm  long  bj 
1.9  mm  wide,  an  almost  complete  separation  of  vas  deferens  and 
vagina  has  taken  place.  They  still,  however,  remain  in  contact  in 
the  deeply  staining,  club-like  portion  which  is  the  Anlage  of  the  pore. 
In  this  stage  the  uterus  has  extended  forward  as  far  as  it  ever  does 
before  branching,  but  has  not  yet  attained  the  width  it  reaches  in 
the  sexually  mature  proglottids.  It  bends  somewhat  out  of  its  course 
to  pass  around  the  end  of  the  vas  deferens,  and  then  back  at  a  sharp 
angle  resuming  its  former  course  until  it  finally  connects  posteriorly 
with  the  ending  of  the  vagina,  which  shows  two  enlargements  in  about 
the  region  where  the  receptaculum  and  shell  gland  will  appear.  By 
this  time  the  joined  end  of  the  vagina  and  vas  deferens  have  reached 
the  lateral  edge  of  the  proglottids. 

In  proglottids  measuring  1.7  mm  long  by  1.8  mm  wide  the  ovary 
first  makes  its  appearance,  as  a  granular  bean-shaped  area.  The 
testes  have  also  put  in  appearance  and  are  very  little  if  any  older 
than  the  ovary.  In  these  proglottids  the  pore  has  established  its 
connection  with  the  exterior  and  the  cirrus  pouch  is  formed.  The 
vas  deferens  has  somewhat  the  appearance  of  a  thread  within  an  outer 
tube  or  case.    The  sheath  around  the  vagina  is  also  discernible.    At 
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this  period,  as  id  all  the  later,  the  uterus  cxteuds  back  cDtirely  to  the 
shell  gland,  and  the  dorsal  and  ventral  sides  of  the  proglottids  can 
be  readily  distinguished. 

As  for  the  sexually  mature  and  ripe  ])roglottids,  since  they  have 
been  rather  fully  treated  already,  little  more  need  be  said  about  them 
in  this  connectioD.  The  branchings  of  the  uterus  begin  as  bud  like 
projections  from  its  sides  and  as  these  increase  the  sexual  organs 
,  gradually  disappear;  the  testes  first,  followed  by  the  ovary  and  the 
vitellaria.  As  has  been  stated  already,  the  vas  deferens  and  the 
vagina,  more  especially  the  later,  persist  for  a  much  longer  time 
(Fig.  2  v.d,  v).  The  shell  gland  usually  remains  for  a  considerable 
time,  leaving  here  as  in  T.  saginata,  upon  its  disappearance  a  vacant 
area  free  from  branches. 

Eggs.  The  eggs  in  the  ripe  proglottids  are  oval  in  form  and 
arc  made  up  of  several  different  parts  (Fig.  11).  First  on  the  out- 
side, is  a  thin  transparent  membrane,  and  next  a  layer  of  little  rods 
standing  side  by  side.  Just  inside  the  rods  comes  a  thin  layer  or 
spac«,  the  exact  nature  of  which  was  not  determined.  The  elongated 
inner  portion  is  of  about  the  same  general  outline  as  the  outer  cover- 
ing of  the  egg,  and  is  of  different  appearance  in  different  eggs.  In 
some  there  is  a  sort  of  dark  cap-like  structure  at  one  end,  in  others 
it  is  present  at  both  ends,  and  in  others  yet,  the  dark  area  extends 
along  the  side  and  one  end,  or  often  both  ends.  Usually  the  entire 
center  is  dark.  In  no  case  can  the  pyriform  apparatus,  or  tail-like 
processes  spoken  of  by  Leuckaht  (1836,  p.  449)  in  connecting  with 
the  eggs  of  T.  saginata  be  found.  It  is  not  uureasouable  to,  suppose 
however,  that  since  they  are  very  delicate,  they  may  have  been  pre- 
sent, but  were  destroyed  through  the  poor  preservation  of  the  material. 
The  eggs  measure  in  general  about  39 /^  long  by  30  /i  wide. 

The  development  of  the  same  has  not  as  yet  been  worked  out. 
For  comparison  with  eggs  of  T.  solium  and  T.  saginata  see  the 
table  below. 

It  has  been  suggested  that  possibly  this  species  is  the  same  as 
that,  from  a  North  American  Indian,  which  Weinland  described  in 
1858.  If,  however,  the  descriptions  of  the  two  forms  are  compared, 
it  will  be  found  that  they  agree  in  scarcely  any  particular.  The  head, 
neck  and  whole  anterior  half  of  his  speciniuii  were  wanting.  The 
following  summary  is  taken  directly  from  Wkinland's  description  of 
the  form  in  bis  possession  (1858,  p.  44). 
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1)  Joints  veiy  thin,  nearly  tninBparent,  equally  nurow,  trmnsTent 
diameter  abont  4  mm,  loDgitudinal  about  13  mm. 

2)  Genital  openings  very  small  and  witboot  external  lips. 

3)  No  pigment  in  either  vagina  or  spermatic  duct 

4)  Uterus  more  r^pilar  than  either  T.  solium  or  T.  tmedictui^ 
lata,  yet  more  resembling  the  latter. 

5)  Branches  of  uterus,  abont  30  in  number  start  from  the  main 
stem,  either  at  right  angles  or  at  angles  of  about  45  degrees. 

6)  Branches  of  ntems  always  quite  parallel,  and  generally  strai^t; 
but  whenever  bent,  all  makes  the  same  angle. 

7)  Braucbes  of  ntems  never  arborescently  divided,  nor  furcated 
at  the  ends,  except  the  foremost  and  hindermost  in  each  joint. 

8)  Eggs  0.033  mm  long  by  a030  mm  broad. 

Comparing  the  above  summary  with  the  following  which  embraces 
corresponding  anatomical  points  in  the  structure  of  T.  confusa,  but 
little  similarity  between  the  two  fonns  is  seen  to  exist 

1)  Joists  tbin,  not  transparent,  equally  narrow,  transverse  dia- 
meter 3.5  to  5  mm,  longitudiaal  27  to  35  mm. 

2)  Geoital  openings  not  exceptionally  small  and  with  veiy 
distinct  external  lips. 

3)  Deposits  of  pigment,  plentiful  in  both  vagina  and  spermatic 
duct,  the  former  being  especially  prominent  in  most  of  the  ripe 
pTOglottids. 

4)  Uterus  less  regular  than  that  of  either  T.  solium  or  T.  media- 
caneBata,  yet  more  resembling  the  former. 

5)  Branches  of  the  ntems  from  14  to  18  in  number,  which  start 
from  the  main  stem  very  irregularly  as  rt^^ards  angles. 

6)  Branches  of  utems  rarely  parallel  or  straight,  whenever  bent, 
they  exhibit  no  regularity  in  the  shape  of  the  angles. 

7)  Branches  of  utems  often  arborescently  divided,  and  often 
furcated  at  the  ends  throughout  the  entire  proglottid.  ' 

8)  Eggs  0.039  mm  long  by  0.030  mm  wide. 

The  following  table  is  a  summary  of  the  principle  points  of  dif- 
ference between  T.  confusa  and  the  two  common  forms  of  Taem 
found  in  the  human  alimentary  canal.  The  measurements  for  T.  rajT*' 
nafa  and  T.  solium  are  quoted  for  the  most  part  from  Leuceist 
(1888): 
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r.  «.S»u*. 

T.  toUum 

T,  oanfiua 

Total  length  of  the  worm 
Totd  DO.  or  proBlotadi 
SiM  of  tenninal  progtotUd 

1-8  m 
ISOO 

12-tg   mm    ionit, 
fi-8,5  mm  wide 

8-3.6  m 

860 

10—18  mm   long   by 
5  mm  wida 

S— 8  m 
750-800 

87—35  mm    long   by 
3.B— 6  mm  wide 

Cfauige  of  form  ID   the  ier> 
mioil  proglottid  al  anlaiior 

Tery  eoniiderably 

.light 

very  altgbt 

OreatMl  bnadth  of  cbain 

18— M  mm 

T— 8  mm 

B— 10  mm 

braadth 

only  in  last  100 

in  last  halt 

in    pearly   the   entire 

ProglotHdi     SB     en,     behind 
the  head  meatnre 

LIS— ).6  mm  ieng, 
A- 10  mm  wide 

0.8  mm  lOBg,  l.Smm 
wide 

1-B.B     mm     lanK, 
0.8—3  mm  wide 

Seioall;    nuttiTe    proglottidi 

4-a  mm  h)«g. 
8—10  onn  wide 

8.6-3     ram     long 
4.S— S  mm  wide 

4—4.6     mm    long, 

3.5-4.6  mm    wide 

■hov 

i;rea>e  in  breadth 

o. 

an  iucreiHi  in  length 
with  eliglit  increase 

Diameter  of  he»l 

l.fi— S  mm 

1   mm 

Neuks 

TliiekDeu  of  euUcnla 

•  0.010B  mm 

0,0045  mm 

Uugitadinal  miucle  flbie> 
Caleareooa  bodiu 

powerfiil 

Iwean  progiotUda 
plonUfU,  mu^nr.  u|. 
to  0.018  mm 

delicau 

do. 

sparse,  measure  up  lo 
0.18  mm 

delicate 

eontlnue  from  one  pro- 
glottid to  the    ne»t 

sparse,  meaaure  np  to 
0011  mm 

Seninal  reiiole 
Diameler  of  te«te* 

dorttl  to  genital  ducts 

■bernt 
O.IS  mm 

do. 

abMnt 
0.1B-0.1!>  mm 

dlTide,  paedug  both 
dorsal  and  ventral  to 
genital  dsete 

present 

0.089-0.096  mm 

Lapglh  of  drru  pouch 
Width  of  pore 

0.0JS  mm  <0.WO) 
0.4- O.0  mm 
O.ttmm 

0.1    mm     long     by 
007  mm  tbick 

t 
t 
t 
t 
t 

0.046  mm 
0.81  mm 
0.0ft— 0.08  mm 
0.46-0.6  mm 
0.1S6    mm    lonu    by 
0.076  mm  thick 

Vegina 

cilialed 

t  cilial«l 

doublfol.at  least  m«. 
dified 

PoMerior  pari  of  vagina 

iiltle  if  any  modified 
anterior  to  recpUcu 

greatly    modified    an- 
terior   to    recepU- 
colnm  and  provided 
with     sphincter 
muscles 

Owry 

shell  gland 

lobai  round 

Ihin    diet    opeui  into 
end  of  Qtarui 

offbyTagioa.  Lobes 

duct  longer  and   eon 
necti    same    an    In 

■abas  Udney  shaped 

ductopen.  into  the  eld. 
of  the  uterni,   pos- 
terior  end  of  nterni 
lies    against    shell 
gland 
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T,  ioffinata 

T,  aolhan 

T.  eon/m»« 

UternA  in  tenuiDAl  progloUids 

20 — 30  branches 

7-10  branche» 

14-18   brancho 

Branches  of  ateras 

branch  at  right  angles 
and  are  slender 

branch  at  right  angles 
and  are  thick 

often  do  not  braml  < 
right  aogle^aneit 
fee  n  e  ral  ly  thick  f un- 
ed   and  crooked 

Branches  of  uteras  absent  ou 
pore  side 

usually  S 

—                           ,  U5amlly  the  same  so- 
ber  ou   both  aide 

8ize  of  eggs 

slightly  oval,  0.03  mm 
in  diameter 

almost  round,  0.03  mm    uval,   0  039  mm  kwc 
in  diameter                      by  0.03  mm  vide 

Pyriform  process 

present 

present  in  young  pro-  '  absent 

glottids                   *  appareotly 

Eggs 

escape     at    anterior 
border  of  proglottid:* 

do  not  escape  at    an-  '  escape     mt     anterior 
terior  border                    border 

Color  of  eggs 

rust-brown 

usually  brown                  whitish  or  yellowish 

Sexsal  development  seen  first 
in  proglottids 

0.8    mm     long     by 
2.6  mm  wide 

1.5    mm     long     by       0  8     mm     long    bj 
2.2  mm  wide            '      0.6  mm  wide 

On  the  first  Anlage  the  club- 
like    end    of    the     newly 
forming  -vagina    and    vas 
deferens  lies 

inward,  toward  uteru> 

inward 

1 

outward 

*  According  to  my  own  measurements. 

f  In  speaking  of  the  reproductive  organs  of  T.  toUum  Leixkakt  (1886,  p.  526}  ^tys  tbtf 
they  are  smaller  in  dimensions  than  those  of  T,  taffituUa, 
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ExpIuiBtion  of  tlic  Plate. 


e.p 
cu 
/■■« 

l.'-.C 

l.n.s 
l.m 


sp.m 


band  connecting  two  lobes 
the  ovary 

cirrus  pouch 

cuticula 

connective  tissue  nuclei 

longitudinal  excretory  cana 

longitudinal  nerve  Btrand 

longitudinal  muscle  fibres 

pore  plug 

retractor  muacle  of  cimis 

ahell  gland 

sagittal  muscle  fibres 

sphincter  muacle 


t  testes 

t.e.C  transverse  esoretorj'  cunal 

t.tn  trikDsverse  muscle  fibres 

U  uterus 


ninalis 


(hick  walloil  tube  connecting 

the  vagina  with  tbe  recep- 

taculum 
canal  through  which  tbe  eggs 

paas    from  tbe    shell    gland 

to  tbe  uterus 
canal  which  carries  the  ovarian 

eggs  toward  the  shell  ^land 


Fig.  1.  Tamiia  confusa  Warm  (nat.  aii^e).  a  Anterior  end  a 
short  distance  back  of  bead,  c  sexually  mature  proglottids,  /  terminal 
proglottids. 

Ripe  proglottid  (X  G}. 

Sexually  mature  proglottids  (X  -0)  showing  the  reprodno- 


Fig.  2. 
Fig,  3. 
tive  organs. 
Fig.  4. 
Fig.  r,. 

proglottids  (X   50). 

Fig.  G     Transverse    sectii 
mature  proglottid  {X  5'^)- 

Pig.  7,     Frontal  aeotinn    through 
mature  proglottid  (X   160). 


Transverse  section  of  sexually  mature  proglottid  (X  ^f^)- 
Sagittal   section    through    the    connecting    isthmua    of  two 


through   Ihe  pore  region  of  a  sexually 
jre    region    of   a    sexually 
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8.    Frontal  section  throogh  the  pore  region  of   T.  so^MI 

(X  !»»)•  I 

Fig.  9.     Frontal   section   showing    posterior   modifications  of  \ 

vagina  (X  160).  ] 

Fig.  10.    A  diagram  built  up  by  means  of  the  camera  lacida  fin 

consecntiye  sagittal    sections   showing    the  relative  sise  and  position' 

the  female  sexnal  organs  (X  ^^)- 

Fig.  11.     Egg  from  ripe  proglottid  (X  660). 


Emtft.  I 

p.  2,  1.  11,  after  "it",  add  comma;  after  "many"  add  ''respects**. 

„    3,  1.  4,  after  "other"  add  comma;  1.  5  after  ''proglottids**  add  comma. 

„    ^   1.  9 — 10  omit  "being  arranged". 

„  4,  1.  21  instead  of  "Uter"  read  ''latter". 

„  5,   1.  16  after  "with"  insert  "that". 

„    ,,    1.  25    after    "correspondingly"     add    comma;    after    ^4.5  ^"  «ll 

semicolon. 
„    „  L  6   from  bottom  after  "fibres"  add  comma. 
^    „   bottom  line  shonld  read  "the  center.     One  end"  etc. 
,,  6y  1.  9  from  bottom  after  "moreover"  add  comma. 
„   1.  5      „  „  „     "saginata"  remove  comma 

7,  1.  9  omit    "the"  at  the  end  of  line. 
,,    L  8  from  bottom  after  "part"  add  comma 

8,  1.  9  for  "larger"  read  "large". 
„  1.  15  for  "cross"  read  ^gross". 
„    L  24  at  end  of  line  read  semicolon  instead  of  comma. 

9,  1.  3  after  "forms"  insert  comma 
„   L  17  for  "Fig."  read  "Figs." 
10  middle,    do    not  make  a  paragraph   between  "duct"  and  "When**. 

1.  6 — 7    from  bottom  instead    of   text  read  "which  consists  prin- 
cipally of  connective  tissue  nuclei  (Fig.  7  /*.  n.)". 
„  11,  1.  26  for   "muscles"  read  "muscle". 
„  12,  1.  11  from  bottom  for  "free  nuclei"  read  "connective  tissue  nuclei". 

„  15,  1.  12  for  ("Fig.  10  v.  I)"  read  "(Fig.  10  i?.*)". 
„    „     1.  2  from  bottom  after  "where"  insert  "it". 
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INTRODUCTION 

Parmi  les  parasites  qui  s'attaquent^rHomme  ou  aux  animaux, 
i)  est  une  categoric  d*Insectes,  les  GEstrides,  dont  les  larves  prf^sen- 
tent  cette  curieuse  particularity  de  se  d^velopper  dans  le  tube 
digestif  des  Solipedes.  Alors  que  comme  Insectes  ail^s  ils  sont 
libres  et  ne  semblent  vivre  que  juste  le  temps  n^cessaire  k  la 
reproduction,  ft  T^tat  de  larves  au  contraire.  ils  ont  une  existence 
parasitaire  tr^s  longue,  pendant  laquelle  ils  demeurent  constam- 
ment  fix6s  aux  parois  digestives  de  rh6te  aux  d6pens  duquel  ils  se 
nourrissent. 

Malgr6  les  nombreux  travaux  qui  ont  6i^  publics  au  sujet  de  ces 
singuliers  animaux,  les  premieres  phases  du  d6veloppement  des 
larves  6taient  tr^s  pen  connues  jusqu'ft  present  et  les  lesions 
qu'elles  occa^ipnnent  n'avaient  ^t^  Tobjet  d'aucune  ^tude  sp^ciale. 
Je  me  propose  dans  ce  travail  d'exposer  le  r^sultat  des  recberches 
que  j'ai  faites  sur  ces  deux  questions  ;  j'y  ajouterai  les  quelques 
observations  que  j'ai  recueillies  relativement  aux  ceufs  et  aux  larves 
ayant  atteint  leur  coroplet  d^velopperoent. 

Avant  d'entrer  en  matifere,  je  suis  heureux  d*adresser  I'expres- 
sion  de  ma  profonde  gratitude  k  M.  R.  Blancbard,  professeur  de 
Parasitologie  k  la  Faculty  de  MMecine  de  Paris,  qui  a  6t6  Tinspi- 
rateur  de  ce  travail  et  qui,  en  plus,  a  bien  voulu  se  charger  de  faire 
reproduire  les  dessins  et  photographies  qu'il  renferme. 

Mon  premier  maltre,  M.  L.  Joubin,  professeur  de  Zoologie  k 
rUniversit^  de  Rennes,  ne  m'a  pas  m^nag^  ses  conseils  et  ses 
encouragements;  grdce  k  lui  j'ai  pu  surmonter  bien  des  difficult6s  ; 
qu*il  me  permette  de  lui  en  exprimer  ma  bien  vive  reconnaissance. 
Je  remercie  tres  sinc^rement  M.  Perrin  de  la  Touche,  directeur 
de  TEcole  de  M^decine  et  de  Pharmacie  de  Rennes,  et  M.  Railliet, 
professeur  k  I'^cole  v^t^rinaire  d*Alfort,  de  Taccueil  bienveillant 
qu'ils  m'ont  t^moign^  toutes  les  fois  que  j*ai  eu  recours  k  leur 
obligeance. 


HI8T0RIQUE 


Depuis  les  temps  les  plus  recul^s  oo  conaalt  lea  losectes  dip(6res 
qui  s'attaqueot  aux  quadruples  domestiques.  Les  grecs  d^i- 
gnaieot  sous  le  Dom  d'oTat,.o<  et  les  latios  sous  celui  d'Atitat  uu 
animal  qui  causait  ud  iudicible  eBroi  aux  Iroupeauxde  Boeufs; 
mais  les  auteurs  ne  sont  pas  d'accord  poursavoirs'ils'agissait  bieo 
r^llement  d'une  Moucbe  de  la  (amille  des  CCslrides.  D'apr6s 
Joly  (10),  i1  est  probable  que  si  les  aociens  oat  coiinu  les  vrais 
(Estrides,  h  I'etat  parfait,  ils  les  ont  coDtoodiu  avec  les  Taons  e( 
surtout  avec  le  Tabanm  botinut  h.,  dont  la  prtoeoce  cause  use 
graude  terreur  aux  troupeaux  de  Boeufs. 

Quaat  aux  CEstrides  A  I'^tat  de  larves,  il  est  certaio  qu'Aris- 
tote  (1)  coouaissait  celle  qui  vit  dans  le  gosier  des  Certs,  puisqu'il 
la  d^crit  daDS  sod  Histoire  des  aoimaux. 

Les  T^t^rioaires  grace  TheoniDestus,  Absyrlus  ontvu  les  larves 
qui  se  flxent  k  Taous  dee  Chevaux  ;  ils  les  prenaient  pour  des  Vers 
rODgeurs  qu'ils  d6signaienl  sous  le  Dom  de  TdrMines  (xipYiStvcc)  et 
voot  mime  jusqu'ji  conseiller,  pour  les  d^truire,  de  les  arracher  de 
I'anus  avec  les  doigts  et  de  les  tuer  eo  les  couTraut  de  ceodres 
chaudes  et  de  sel  pulv^ris^. 

Pour  avoir  des  fails  positifs,  il  faut  arriver  i  la  fin  du  17'  aifecle. 
Malpighi  (22),  le  premier,  en  1697,  d^crit  uue  larve  proveuant  de 
reatomac  d'uu  Aoe.  D'apr^s  Joly  (10),  elle  appartieodrait  k  resp^ce 
Gattrophiiui  intestinalis  [Degeer)  Leach ,  taodis  que  pour  Brauer(6), 
ceserait  le  Gastrophilus  flavipex  Oliv. 

Gaspari  6mit  cette  opinion  erron6e  que  le  Gastropfaile  b^mor- 
rboldal  deposerait  ses  csufs  dans  le  rectum  du  Cheval,  au  momeot 
de  lad^f^catioD,  et  que,  de  Id,  les  jeunes  larves  mmonleraieDt  jus- 
qu'fi  I'estomac  pour  reveuir,  par  la  m6me  voie,  au  rectum  oil  elles 
flDiraient  d'acqu^rir  leur  maturity. 

Vallisnieri  (48),  m^ecio  dePadoueetneveudu  c^l^bre  Malpighi, 
en  dehors  de  ses  autres  travaux  sur  les  CCstrides,  ajouta  quelques 
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details  k  rhisloire  du  Gastrophile  du  Cheval ;  mais  il  contribua 
puissamment  k  propager  Terreur  dans  laquelle  ^tait  tonib6  son 
compatriote  Gaspari. 

Reaumur  (34)  adopta  la  m^me  erreur  ;  malgre  cela,  ses  travaux 
^tendus  sur  les  larves  de  TQEstre  du  BcBuf,  du  Mouton,  du  Cerlet 
du  Cheval  sontdemeur^s  classiques. 

Ce  fut  Linn^  (21)  qui  donna  k  la  famille  ie  nora  g^nerique  de 
(Estrus,  raais  il  attribua  k  TOEstre  du  Cheval  la  larva  de  THypo- 
derme  du  Boeuf ;  les  caract^res  de  son  (Estrua  bovis  s'appliquent  au 
Gastrophilus  inteslinalis  (Degeer)  Leach  et  non  pas  a  VHypoderma 
bovis  Degeer. 

Fabricius  (12)  commit  la  m6me  faute  et  ne  la  corrigea  que  beau- 
coup  plus  tard,  en  1805. 

Le  baron  Degeer  (10)  distingua,  le  premier,  les  deux  esptees  et  fit 
de  V(Estrus  bovis  de  Linn^,  c'est-^-dire  du  Gastrophilus  equi  (Leach) 
Clark  une  description  exacte  sous  le  nom  A*(Est'rus  intestiiialis, 

C'est  seulement  en  1797,  avec  Bracy  Clark  (4),  c^lfebre  v6t6ri- 
naire  anglais,  que  commence  v^ritablement  Thistoire  naturelle  des 
OEstrides.  Cet  auteur  divisa  les  GEstrides  en  trois  groupes  bases 
sur  les  lieux  oi^i  les  larves  s6journent  et  se  d^veloppeut :  i^  les 
Gastricoles,  chylivores;  les  Cuticoles,  purivores;  3®  les  Cavicoles, 
lymphivores.  II  s'occupa  sp^cialement  des  QEstres  des  Chevaux, 
d^crivit  leurs  moeurs,  fitconnattre  les  remarquables  migrations  de 
leurs  larves  et  corrigea  beaucoup  d*erreurs  anciennes. 

II  fautensuite  arriver^  Tannic  1863  pour  avoir^  avec  Nunian  (28), 
des  details  int^ressants  sur  les  larves  d*OEstrides  qui  s^journent 
dans  Testomac  des  Solip^des.  II  est  le  premier  k  signaler  les  mues 
Chez  les  Gastrophiles  en  d6couvrant  dans  Testomac  d'un  cheval, 
m^lang^es  aux  larves  rouges  de  son  QEstre  hemorrhoidal,  de 
petites  larves ,  rouges  ^alement ,  encore  recouvertes  de  leur 
ancienne  peau.  Mais,  n'en  ayant  pas  fait  une  ^tude  suffisamment 
approfondie,  il  ne  put  savoir  k  quelle  esp^ce  elles  appartenaient. 

Jusque-1^  on  ne  s'^tait  gu^re  occupe  que  de  la  partie  descriptive 
des  (Estrides  :  la  premiere  6tude  importante  sur  Tanatomie  de  ces 
animaux  fut  publi^e,  k  peu  pr6s  en  m^me  temps,  par  Schroeder 
van  der  Kolk  (41)  et  par  Joly  (16).  Le  premier  s'occupa  speciale- 
ment  de  la  larve  de  Gastrophilus  intestinalis  (Degeer)  Leach  qu'il 
appelle  Gastrus  equi;  le  second  6tendit,  en  outre,  ses  recherches  aux 


larves  tie  Gnsfrophiliu  kgmorrhthdalis  (Leach)  Clark,  aux  Insecte* 
imrfailB  de  ceil  deux  formes  aiosi  qu'aui  losecles  parfaits  et  aux 
Idrves  dp  plusieurs  autres  espies  d'CEstrides.  Joly.  le  premier, 
d^crivit  et  ligura  la  jeune  larve  de  Gatlrophittu  inteslinatis  (Degeeri 
Leach  au  nioiueot  de  sod  ^Iobiod,  mais  d'uDe  la^oa  incomplMe  et 
eD  partie  iuexacte. 

Deux  autresauteurs,  Me|^ert(2ft)  et  Scbeiber(37),  ont  ^f^alemeot 
traits  de  ranatomie  du  Gastropbile  ordJQaire  du  Cbeval.  C'est 
seuleineDt  ilaaa  )e  travail  de  ce  dernier  qu'il  est  question  d'uoe 
note  tr^E  rourte  de  Wedl(44)  sur  la  nature  des  blessures  provo- 
qu^es  par  la  iarve  de  Oastrophilut  inlestinalis  (Uegeer)  Leach  sar 
la  muqueuse  gastriquedu  Cheval- 

Eu  1S63,  Brauer  (6)  publia  son  importante  Monograpbie  dea 
CEstrides  dans  laquelle  i]  traite  de  toutes  les  esptees  coooues 
jusciu'alors.  mais  sane  parler  aiicunemeni  de  leiir  structure  anato- 
mique.  C'est  le  dernier  ouvrage  important,  etaussi  le  plus  complet. 
qui  ait  paru  sur  la  question. 

Depuis  i-f'tle  6poque  jusqu'^  nos  jours,  malgr^  les  travaux  de 
Gayot(15),  Semmer  (40),  Brown  [S\  Laboulb^ne  (18), Poujade  (SO), 
Joly  (17),  Enderlein  (11),  Prenant  (31  et  S3),  etc.,  le  cercle  de  oos 
connaissancess'esl  tr^  peu  ^largi.  Je  mentionnerai  seulement  le 
travail  de  Perraocito  (29)  au  sujet  d'uo  traitement  par  le  aulfure 
de  carbone  qui,  paralt-il,  serait  efflcace  pour  d^loger  les  larves  de 
Gastropbile^  de  I'estomac  du  Cbeval.  Mais  je  n'ai  trouv^  aucun 
memoire  retatif  aux  premieres  phases  du  d^veloppement  Inrvaire, 
ni  aux  lesions  d^termin^es  par  les  larves  des  QEstrides  f^stricoles. 
Dans  \n  derolere  Mition  de  son  traile  de  Zoologie  medicate  el  agri- 
cole,  Railliet(8S)  nientionne  loutefois,  d'apr^s  Boas,  qu'il  y  aurait 
quatre  stades  dans  le  cours  du  developpement  de  la  larve  de  Gat- 
Iropbihis  tn(f's»na(M(Degeer)  Leach.  N'ayant  pu,  malgr^  roeerecher- 
cbes,  me  procurer  le  travail  de  Boas,  i'iguore  de  quelle  importance 
il  peut  ^tre ;  mais  si  Ton  songe  que  Raillet  continue  k  dterire  la 
larvB  au  premier  stade,  d'aprfis  Joly,  et  qu'il  considfere  toujours 
comme  pen  uonnues  les  autres  phases,  sauf  la  deraiere,  je  euis  tent^ 
d'admettre  que  les  choses  en  sont  rest^es  seneiblement  au  point  oO 
les  avaient  laiss^es  Joly  et  Numan.  C'est  pourquoi  je  n'b^site  pas  i 
publier  le  resultat  de  mes  travaux  sur  ces  deux  questions. 
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Les  larves  que  I'on  rencontre  dans  Testomac  du  Cheval  font 
partie  de  la  famille  des  OEstrides,  de  Tordre  des  Dipt^res,  famille 
des  plus  remarquables  par  son  organisation  et  par  ses  mceurs.  A 
r^tat  parfait,  les  Insectes  qui  la  composent  ont  le  port  de  la 
Mouche  domestique  et  le  corps  velu,  semblable  k  celui  d'un  Bour- 
don. La  t6te,  assez  volumineuse,  h^misph^rique,  est  pourvued'une 
paire  d'yeux  k  facettes  et  de  trois  ocelles  places  entre  ces  derniers. 
Les  antennes,  tr^s  courtes,  possedent  trois  articles,  le  dernier 
portant  un  style  nu  ou  plumeux.  La  trompe,  parfois  bien  d6ve- 
lopp^e,  mais  en  g^n^ral  tres  petite,  est  accoropagn^e  de  palpes 
rudimentaires  ou  nuls.  L'abdoroen,  mousse  chez  les  mftles,  est 
souvent  prolong^  en  arri^re  par  un  oviscapte  chez  les  femelles. 

A  cause  de  leur  bouche  tr^s  petite,  ils  ne  paraissent  vivre  que  le 
temps  n^cessaire  k  Taccouplement  et  k  la  ponte,  sans  prendre  de 
nourriture. 

Les  femelles  d^posent  leurs  OBufs  sur  le  corps  des  Mammiferes  et 
donnent  naissance  k  des  larves  qui  sont  des  parasites  n^cessaires 
de  ces  aniniaux. 

Les  larves  se  transforment  en  pupes  ou  nymphes  qui,  k  leur  tour, 
deviennent  des  Insectes  parfaits.  Brauer  (7)  divise  les  QEstrides 
en  deux  sous-families  :  les  (EstrinsB  et  les  Cuterebrince.  Les  (Estrinse 
sont  a  leur  tour  divis^s,  d'aprfes  leur  habitat,  en  trois  sections  : 
lo  les  Gastricoles,  qui  vivent  dans  le  tube  digestif ;  2^  les  Cavicoles, 
qui  se  d^veloppent  dans  les  cavit^s  de  la  face ;  S*"  les  Cuticoles, 
qui  s^journent  sous  la  peau. 

C'est  dans  le  groupe  des  Gastricoles  que  se  place  le  genre  Gastro- 
philus^  lequel  comprend  huit  esp^ces  dont  trois  seulement  nous 
occuperont,  parce  que  ce  sont  les  seules  que  Ton  rencontre  en 
France  :  G.  intentinalu  (Degeer)  Leach,  G.  haemarrhoidalis  (Leach) 
Linn6,  G.  nasalis  Linn6. 

Afin  de  rendre  la  lecture  de  ce  travail  plus  lacile»  je  vais  resumer 
briftvement  leur  histoire. 
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Gastrophill's  1NTE8T1NALIS  (Degeer)  Leach. 

SyDonymie  :  (Estns  bovis  Linn^,  1761;  (Estrus  intestinalis 
Degeer,  1776 ;  (Estrus equi  Clark,  1797;  Gastrophilut  iqui  Leach,  1817 ; 
Gastrus  eqrH  Meigen,  1824;  (Estrus  gasiricm  major  Schwab,  1840. 

Alors  que  le  genre  Gastrophiltu  a  ^t^  cr6^  par  Leach  en  1817 
seulement,  Clark  (4)  avail  ddj^  institu^  Tesptee  equi  dte  1797  poar 
designer  I'esp^ce  la  plus  commune  des  Gastrophiles  du  ChevaL 
Depuis  lors  presque  tout  le  monde  se  sert  de  cette  appellation. 
Cependant,  si  Ton  parcourt  rhistorique  de  Tesp^e,  on  trouve, 
d'apr^s  Brauer  (6),  qu'en  1776,  c'est-^-dire  longtemps  avant  Clark, 
Degeer  (10)  Tavait  dej^  d^crite  sous  le  nom  d*(Estru8  intestinalis, 
Le  mot  intestinalis  doit  done  pr^valoir  sur  celui  de  equi^  puisqu'il 
est  le  premier  en  date  et  qu'il  n'a  ^ii  appliqu6  k  aucune  autre  esptee 
du  mAme  genre. 

Clark  rejeta  ce  nom  sous  pr^texte  que  la  larve  vit  dans  Testomac 
et  non  dans  les  intestins.  Brauer,  tout  en  conservant  {'expression 
de  Clark,  fait  remarquer  que  Ton  d^signesous  le  nom  de  tractus 
intestinalis  tout  le  tube  digestif  et  que  Ton  devrait,  par  consequent, 
remplacer  equi  par  intestinalis.  On  pent  ajouter  que  le  mot  equi 
n'est  pas  plus  exempt  de  critiques  que  I'autre  puisqu'il  y  a  plusieurs 
especes  de  Gastrophiles  qui  s'attaquent  au  Cheval. 

Pour  ce?  raisons  et  afm  de  me  conformeraux  regies  de  la  nomen- 
clature 6tab1ie  il  y a  plusieurs  ann^es,  je  r^tablirai  le  moiintestinalis, 
qui  est  le  premier  en  date,  pour  designer  Tesptee  de  Gastrophile 
la  plus  fr6quente  du  Cheval. 

L*lnsecte  parfait  est  une  Mouche  velue,  couleur  de  rouille  et 
tachet^e  de  brun,  dont  les  ailes  transparentes,  sans  nervure  trans- 
versale  terminale,  presententdans  le  milieu  une  bande  transversale 
enfum^e  et  deux  points  de  m^me  teinte  h  leur  extr^mit6  libre.  Les 
trochanters  des  pattes  post6rieures  portent  un  crochet  courbe  chez 
le  m&le,  un  tubercule  chez  la  femelle. 

On  la  trouve  dans  toute  TEurope,  en  Afrique,  en  Asie  et  dans 
TAm^rique  du  Nord. 

Dans  le  courant  de  T^t^,  principalement  au  moment  des  plus 
fortes  chaleurs,  ia  femelle  voltige,  en  bourdonnant,  autour  des  Che- 
vaux,  des  Anes  ou  des  Mulcts  et,  sans  se  poser,  colle  ses  ceufs  aux 
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poils  des  regions  accessibles  i  la  langue.  L'animal,  en  se  I^chant, 
introduit  les  larves  dans  sa  bouche  d'od  elles  sont  ensuite  empor- 
1^8  dans  I'estomac  avec  les  aliments.  Arrivdes  1^,  elles  se  fixent  de 
pr^ttrence  k  la  muqueuse  du  sac  gauche.  Au  bout  d'une  dizaine  de 
mois,  apr^s  avoir  subi  plusieurs  mues,  elles  ont  atteint  leur  complet 
d^veloppement ;  elles  prenneDt  alors  une  teinte  couleur  chair,  se 
d^tachent  spontan^ment  de  la  parol  stomacale  et,  sans  s*arr^ter 
dans  I'intestin,  sont  expuls^es  avec  les  mati^res  fecales.  Elles  se 
cachent  ensuite  dans  ces  mati^res  ou  s'enfoncent  dans  la  terre  ;  elles 
deviennent  raides,  dures,  immobiles  et  leur  couleur  passe  au  noir. 
Au  bout  de  4  &  6  jours  la  transformation  de  la  larve  en  pupe  est 
effectu^e.  C'est  une  pupe  en  barillet  dans  laquelle  la  nymphe  reete 
enferm^e  pendant  30  ou  4()  jours.  II  en  sort,  au  bout  de  ce  temps, 
rinsecte  parfait  qui  nous  a  servi  de  point  de  depart. 

Ces  animaux  ne  sont  nuisibles  qu'^  T^tat  de  larves,  et  seulement 
durant  leur  s6jour  dans  Testomac.  Les  effets  qu'elles  produisent 
sur  les  Chevaux  qui  en  sont  atteints  ont  ^t6  interpr6t^s  de  bien  des 
mani^res  par  les  auteurs.  Les  uns  ont  pr^tendu  que  les  larves  finis- 
sent  par  perforer  les  tuniques  de  I'estomac  et  amener  la  mort ; 
d'autres,  avecBracy-Clark(5),  affirment  au  contraire  que,  loin  de 
nuire,  elles  ont  une  influence  favorable  sur  T^conomie  en  servant 
de  stimulants  naturels  des  fonctions  digestives.  Des  cas  de  mort 
survenue  k  la  suite  de  perforations  de  I'estomac  par  les  larves 
gastricoles  ont  ^te  signal^s  d'une  faQon  certaine  par  Numan  (28) ; 
mais  un  examen  attentif  lui  a  d6montr6  que  Torgane  perform 
6tait  toujours  atteint  d'une  aflection  morbide,  grftce  k  laquelle 
les  larves  p^n6traient  plus  profond^ment  dans  ses  parois.  Etant 
donn^  que  le  nombre  des  cas  rapport^s  par  Numan  et  les  auteurs 
les  plus  r^cents  constituent  une  proportion  extr^mement  minime, 
eu  ^ard  k  la  quantity  de  Chevaux  infest^s  de  ces  parasites, 
il  est  tout  naturel  de  penser  que,  sans  6tre  absolument  inoflfensifs, 
ils  ne  produisent,  en  g^n^ral,  que  des  d^g^ts  pen  considerables. 
L'6tude  des  lesions  habituelles  nous  montrera  qu'il  en  est  ainsi. 

Les  sympt6mes  qui  annoncent  la  presence  des  larves  sont,  d'ail- 
leurs,'Hr6s  obscurs ;  ils  sont  m^me  nuls  ou  tout-&-faitinappr6ciables 
quand  elles  sont  pen  nombreuses. 

Quant  au  traitement,  il  ^tait  r^duit  jusqu'^  ces  derniers  temps 
aux  moyens  prophylactiques,  consistant  en  des  pansages  frequents 
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et  dee  soios  de  propret^  ayant  pour  but  d'empAcber  1m  jeunes 
larvules,  aouvellement  eclosm,  de  p6a6trer  dans  I'MtmBac.  C'est 
eD  vain,  lorsqu'elles  s'y  ^taieol  iaslall^,  qu'on  avail  tenl^  de  les 
^imiaer  en  s'adressant  aux  purgatifs  el  auz  anthelmintbiques  lee 
plus  ^nergiques.  Des  experiences  nombreusee  institutes  dan*  le 
but  de  faire  p^rir  les  larves  extraites  de  I'eatomac,  en  les  plongeaal 
dans  des  liquides  toxiques  varies  ou  dans  des  gas  irrespirables, 
ont  mootr^  combieo  est  grande  leiir  vitality.  Pour  arriver  ft  les 
tuer  i  I'int^rieur  mime  de  I'hdte,  il  eAt  (allu  se  servir  de  produits 
que  le  Cbeval  n'aurait  pu  supporter  sana  danger. 

Cependant,  it  y  a  quelques  aonves,  aprto  avoir  remarque  que  les 
larves  meurent  trte  vite  dans  le  sulfure  ile  carbone,  Perroncito  (29) 
a  r^uBsi,  grAce  k  cette  substance,  i  d^barrasser  les  Chevaux  de 
leure  dangereux  commensaux.  A  la  suite  du  traitement  qui  cod- 
siste  ^  faire  avaler  au  quadrup^de  le  sulfure  de  carbone  sous 
lorme  de  capsules,  les  larves  seraient  rejet^es,  privees  de  vie,  avec 
les  excrements. 

Gastrophilus  H«MORiiHnii>ALis  (Leacb)  Linu^. 

SyooDymie  :  (Exirus  hemorrboidalit  Ljnn^,  1761 ;  (iaxtropfiilui 
hsetnorrhoidulu  Leach,  Mil ;  OaUrus  katmorrlundalis  Meigen,  1824. 

A  r^tat  parfait,  I'lnsecte  est  tr^s  veiu,  ^  ailes  transparentes  et 
comtne  enfum^es,  niais  saas  taches. 

Espece  observ^e  dans  toute  I'Europe.  Apres  le  G.  intestinalis 
(Degeer)  Leach,  c'est  I'espece  la  plus  r^pandue  en  France. 

Elle  a  une  ^volutioa  ji  peu  pres  ideutique  a  celle  de  I'esptee 
pr^cedente.  D'apr^s  Bracy-Clark  (5),  la  lemelle  d^poaerait  sur  les 
Icvres  et  les  pails  des  l^vres  du  Cbeval  de  pelits  ceufs  noirs  et  p^di- 
cell^s.  A  la  maturity  ilen  sort  une  larve  qui  gagne,  en  rampant,  la 
cavity  buccale  d'oO  elle  est  ensuite  entratn^e  dans  I'estomac  avec 
les  aliments.  Les  larves,  m^iaag^es^  celles  du  G.  inlestinaHs(De-geeT) 
Leach,  soot  d'une  couleur  rouge  plus  ou  iiioius  intense,  plus 
pronoDc^e  k  rextr^mil^  post^rieure. 

Avaat  de  sorlir  du  tube  digestif,  elles  s'arr£tent  quelque  temps 
dans  le  rectum  oi^  elles  prenneot  uue  teiute  verte.  Quelquefois elles 
restent  crampoim^t^s  a  l.i  marge  de  I'anus,  pendant  plusieurs  heures 
avsDt  de  se  laisser  tomber  k  terre. 


LARVES   DB  6ASTR0PB1LES   (CESTRIDBS)  13 

La  transformation  en  pupe,  la  dur6e  de  la  nymphose  et  T^closion 
de  rinsecte  ail6  sont  identiques  k  ce  que  Ton  observe  chez  le 
Gastrophile  prtc^dent. 

Gastrophilus  nasalis  (L.)  Schiner 

Synonymie  :  (Estrus  TKualis  Linn6,  il6l;  CEstrus  vetennus  Clark, 
4797 ;  (Estrus  salutiferus  Clark,  1815 ;  (Estrus  Clarkii  Leach,  1817  ; 
Gastrtis  nasalis  Meigen,  1824;  (Estrus  duodenalis  Schwab,  1840; 
Gastrophilus  nasalis  Schiner,  1861. 

Esp6ce  ayant  une  teinte  g6n6rale  noire,  recouverte  de  poils 
nombreux  et  fins.  Les  ailes,  assez  petites,  sont  transparentes  et 
blancMtres. 

On  la  rencontre  en  Europe  et  dans  TAmdrique  du  Nord. 

On  ne  sait  pas  exactement  oti  la  femelle  pond  ses  oeufs. 
Numan  (28)  croit  que  c'est  sur  les  ailes  du  nez  et  les  l^vres  du 
Cheval,  tandis  que  pour  Brauer  (6)  la  ponte  aurait  lieu  dans  la 
region  de  la  gorge. 

Les  larves  s'observent  a  pen  pr^s  exclusivement  dans  le  duode- 
num du  Cheval,  entasstos  au  voisinage  du  pylore.  Lorsqu'elles 
sont  mAres,  elles  ont  une  couleur  blanc  jaune  cire  et  sont  rejet^es 
avec  les^excr^ments^sans  jamais  se  fixer  k  la  marge  de  I'anus. 

La  nymphose  n'offre  rien  de  particulier. 

QEups  DE  Gastrophilus  intestinalis  (Degeer)  Leach. 

Description.  —  L'oeui  de  GastrophiliAS  intestinalis  a  la  forme  d*un 
cdue  comprim^  dont  la  base,  ou  p61e  ant^rieur,  obliquement  tron- 
quee,  est  munie  d'un  opercule  ovalaire,  convexe  ext6rieurement  et 
entour^  d'un  rebord  ;  le  sommet,  ou  p61e  ant6rieur  est  pointu ;  toute 
la  surface  est  fiuement  stride  transversaleroent.  U  est  d'une  couleur 
jaune  blanch&tre.  Sa  longueur  est  de  l^^n^SS  et  sa  largeur,  k  la  base, 

de0™™35. 

Les  (Bufs  sont  places  sur  les  poils  k  la  facon  des  lentes  de  poux  ; 
ils  leur  adherent  par  la  moiti^  de  leur  longueur,  k  partir  du  sommet, 
de  telle  sorte  que  la  base,  dirigee  vers  le  has,  reste  libre  et  6cart^e 
du  poil. 
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Adh^rbncr  aux  P0IL8.  ^  Les  QDufs  sont  retenus  trte  solidemeoi 
aux  poils  au  rooyen  dune  mati^re  glutiueose imise  par  la  femelle 
au  moment  de  la  ponte.  Pour  les  en  s^parer,  il  est  n^ceasaire  d'ezer- 
cer  un  effort  assez  grand  et,  tr^s  souvent,  od  n'arrive  qu'ldi  d^ttoiorer 
roeuf.  Dans  le  but  de  m'assurer  si  cette  substance  ag^lutinante  itaii 
soluble  daus  Teau,  j*ai  laisse  sojourner,  durant  plusieurs  heures, 
poils  et  oeufs  dans  Teau  froide,  sans  aucun  rteultat.  Maintenos 
pendant  quelques  minutes  dansTeau  bouillante,  les  OBuls  restaieot 
aussi  intimement  adherents  qu'avant  I'exp^rience. 

Fri^uence.  —  Od  sait  que  la  femelle,  guidte  par  un  instinct 
particulier,  depose  ses  (Bufs  sur  les  parties  du  corps  que  la  langue 
peut  atteindre,  et  que  Tendroit  de  predilection  est  la  face  interne 
des  genoux. 

J'ai  remarqu^  que  les  Chevaux  infestto  de  ces  parasites  sont  trte 
nombreux,  surtout  les  Chevaux  de  la  campagne.  S*ils  en  ont  presque 
tous,  la  Mouche  s'attaque  ntenmoins,  de  preference,  i  ceux  qui 
ont  uoe  robe  de  couleur ;  sur  les  Chevaux  blancs  on  en  trouve  tr^s 
peu  ou  pas  du  tout.  Pour  les  apercevoir  sur  ces  derniers,  il  est 
n^cessaire  de  s'approcher  de  tris  pr^s  du  quadrup^de  i  cause  de  la 
couleur  blanc  jaun^tre  des  (Bufs;  sur  les  autres,  on  les  distingue 
facilement  k  plusieurs  metres  de  distance,  accumuies  k  la  face 
interne  des  genoux  et  tout  le  long  du  canon,  jusqu'au  sabot. 

II  est  extremement  commun  de  rencontrer  les  (Bufs  ailleura 
qu'aux  genoux ;  on  les  trouve  souvent  k  Textremite  libre  des  poils 
de  la  criniere,  derri^re  les  epaules  et  sur  les  flancs,  mais  alors  ils 
sont  tr^s  clairsemes.  Les  larves  n*en  sont  pas  pour  cela  destinies  k 
p6rir ;  il  est,  en  effet,  frequent  de  voir,  dans  les  p4turages,  les  Che- 
vaux se  lecher  mutuellement.  D'autre  part,  il  est  possible,  selon 
Numan  (28),  que  la  larve  rampe  sur  la  peau  k  I'aide  de  ses  crochets 
et  arrive  ainsi  k  s'introduire  dans  la  bouche  du  Cheval.  D'aprto  mes 
constatations,  une  jeune  larve  venant  d'^clore,  d^pos^e  sur  la  main 
prealablement  humectee  d'un  peu  de  salive,  parcourt  deux  centi- 
metres environ  k  la  minute,  lorsqu*elle  marche  en  ligne  droite. 
Mais  comme  il  lui  arrive  souvent  de  changer  de  direction  et  meme 
de  revenir  sur  ses  pas,  elle  evolue  en  somme  dans  un  espace  trfes 
restreint.  II  en  est  sans  doute  de  meme  lorsqu'elle  se  meut  entre  les 
poils  du  Cheval ;  dans  ce  cas  elle  risque  fort  de  perir  avant  d'attein. 
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dre  la  bouche.  II  me  semble  qu'it  y  ea  a  bien  peu  qui  puissent  arri- 
ver  k  p^nfttrer  de  cette  facon  dans  le  tube  digestif.  Je  crois  plutdt 
que  ces  larvee  aoiit,  pour  la  plupart,  destinies  A  manquer  leur  but 
et  que,  seuls,  lea  ceufs  dee  regions  accessibles  k  la  langue  sout  capa- 
bles-de  laisser  ^chapper  des  larves  qui  s'introduiroDt  dans  la  cavity 
baccale,  lorsque  le  Cheval  les  fera  6clore  par  le  cootact  de  sa  lao- 
gue  huinide  et  cbaude.  La  Nature  paratt  d'ailleurs  avoir  prevu  ie 
cas  ea  accordant  aux  femelles  une  trte  graude  f^coodit^. 

EcxosiON.  —  Taot  que  dure  le  d^veloppemeot  de  rembryon, 
I'opercule  adhere  assez  fortement  &  I'aeuf ;  quaod  J'telosion  est  sur 
le  point  d'avoir  lieu,  il  se  d^tacbe  au  contraire  avec  facility ;  aussi 
la  larve  o'a-t-elle  que  peu  d'eflorls  k  exercer  pour  le  faire  tomber 
entiferemeDl. 

Pour  s'assurer  de  la  maturity  de  Tceuf,  Numao  (28)  I'huinectail 
de  salive  el  lui  cominuDiquait  la  cbaleur  de  la  main  en  le  roulant 
entre  les  doigts  ;  la  coquitle  tolale  et  la  larve  en  sort.  Cette  expe- 
rience, k  laquelle  on  soumel  les  polls  portant  des  ceufs,  oe  r^ussit 
pas  si  ces  derniers  ne  sont  pas  arrives  d  maturity. 

J'ai  constat^  que,  lorsque  roeuf  est  bten  mOr,  il  suflit  de  le 
d^poser  simplement  sur  la  main  pour  que  la  larve  fasse  imiu6dia- 
tement  sauter  I'opArcule  et  se  mette  k  ramper  avec  agilit^.  Si, 
quotque  mAr,  il  ne  s'ouvre  pas,  un  excellent  proc^d^  qui  r^ussit 
toujours  consisle  k  souSler  avec  precaution  entre  les  deux  mains 
appliqu^es  1'une  contre  I'autre;  I'haleine  humide  ainsi  projet^e 
sur  I'ceuf  le  fait  6clore  aussitdt.  En  agissanl  de  la  sorte  on  ne  fait 
qu'imiter  les  Cbevaux;  ceux-ci  font,  en  eflet,  ^clore  les  oeufs  en 
leur  communiquant  la  chaleur  humide  de  la  laogue,  lorsqu'ils  se 
I6cbent. 

DuR^E  i>E  l'incubation,  —  On  ignore  le  temps  qui  s'^coule  eatre 
le  moment  de  la  fecondation  et  celui  de  la  [)UDle ;  on  ue  couaalt  pas 
davantage  celui  qu'un  teuf  pondu  exige  pour  iirriver  k  aiaturite. 
Bracy-Clark  admet  que  4  ou  5  jours  Kuffisent  pour  le  d^veloppe- 
complel  de  rembryon.  Joly  (16,  p.  187)  contredit  fonnellement 
cetle  assertion  en  se  basant  sur  ce  fait  qu'ayaat  place  des  atuta 
recueillis  aus  polls  d'un  Cliuval,  les  uns  dans  un  flacon  huinide  et 
les  auties  k  sec  daos  uoe  bolte  de  carton,  il  a  vu  les  premiers 
telore  au  bout  de  23  jours  et  les  autres  2  ou  3  jours  plus  tard.  A  la 
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suite  de  ces  experiences  et  d'autres  analogues,  il  conclut  en  oes 
termes  :  «  il  faut  au  inoins  20  ou  25  jours  pour  que  les  (Bufs 
^closeDt,  lorsqu'iU  ont  6ti  sSpar^  du  Cheval  qui  le$  portait.  Un  pea 
moins  de  temps  suffit  peut-Mre  si  on  les  laisse  sur  ranimal ;  mais, 
mdme  dans  ce  dernier  cas,  nous  sommes  dispose  ft  croire  que  revo- 
lution du  germe  ne  pent  jamais  s'op^rer  en  cinq  jours  n. 

Les  conclusions  de  Joly  ne  peuvent  Aire  prises  en  sirieuse  coDsi- 
deration  ;  il  ne  dit  pas,  en  eflet,  si  ces  experiences  portaient  sur 
des  ceufs  venant  d*Aire  pondus  on  sur  des  osufs  fix^s  depuis  un 
certain  temps  aux  poils  du  Cheval.  C'est  que,  sur  le  m6me  animal, 
on  trouve  k  la  fois,  le  m^me  jour,  des  CBufs  sans  doute  fraichement 
pondus,  puisqu'ils  renferment  une  masse  fluide  blanchfttre,  et  des 
(Bufs  mArs,  que  I'on  fait  6clore  au  moyen  du  proc^d^  indiqu6  tout 
k  rheure.  Je  me  suis  assure  du  fait  dans  maintes  circonstances; 
toutes  les  fois  que  j'ai  pris  des  CBufs  sur  les  poils  des  Chevaux,  j'ai 
constate  qu'au  moment  meme  on  pouvait  faire  sortir  des  larves  de 
quelques-uns  d'entre  eux. 

Desirant  savoir  combien  de  temps  aprte  leur  separation  de  Thdte 
les  GBufs  contenaient  encore  des  larves  vivantes,  je  mis  en  obser- 
vation ceux  que-j'avais  recueillis  le  22  septembre  1900.  Je  plagai 
les  poils  couverts  d'oeufs  dans  des  cornets  de  papier,  apr^s  avoir 
fait  des  lots  separes,  chaque  lot  correspondant  k  un  seul  cheval,  et 
je  mis  tons  les  paquets  dans  une  botte  de  carton,  k  la  temperature 
de  Tappartement. 

De  temps  en  temps  je  m'assurais  qu'il  en  sortait  des  larves 
vivantes.  Chaque  fois,  je  pouvais  constater  que  quelques  ceufs 
etaient  eclos  spontanement  et  avaient  laisse  sortir  des  larves  que  je 
retrouvais  compietement  dessechees. 

Le  28  decembre  1900,  c'est-^-dire  3  mois  et  6  jours  aprte  la  recolte 
des  (Bufs,  j'obtenais  encore  des  larves  bien  agiles,  en  placant  sim- 
plement  les  (Bufs  dans  la  main.  Je  restai  ensuite  jusqu'au  7  Janvier 
suivant  sans  pouvoir  les  observer ;  mais  a  cette  date,  malgre  toutes 
mes  tentatives,  je  ne  pus  faire  edore  un  seul  OBuf.  La  temperature 
exterieure  ayant  considerablement  baisse  pendant  cet  intervalle  de 
temps  et  par  suite  aussi  celle  de  Tappartement  non  chaufie  oji  se 
trouvaient  les  ceufs,  je  me  suis  demande  si  le  froid  n'avait  pas 
contribue  k  faire  perir  les  larves  dans  Toeuf.  Je  suis  porte  k  admet- 
tre  qu'il  n'en  est  rien ;  j'ai  reussi,  en  eilet,  le  7  Janvier  1901  et  jours 
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suivants,  jusqu'au  13  inclus,  k  faire  Colore  des  oeufs  pris  sur  des  Che- 
vaux  le  6  octobre  de  raon^e  prte^dente.  Or,  ils  avaient  6te  soumis 
aux  tn^mes  changements  de  temperature  que  les  premiers. 

Comme  il  estpeu  probable  que  lesodufs  mettent3mois  et  6  jours 
pour  arriver  d  maturity,  ^  partir  du  moment  oi!i  ils  out  6t6  pon- 
dus»  il  est  done  extrftmement  curieux  de  voir  ces  petits  6tres,  en 
apparence  si  fragiles,  rester  en  quelque  sorte  k  Tetat  de  vie  latente 
pendant  un  intervalle  de  temps  aussi  considerable. 

Cette  experience  prouve  que  pour  avoir  une  id6e  de  la  dur^e 
d'incubatioD  des  gbuIs,  il  est  n^cessaire,  abstraction  faite  du  temps 
qui  s'ecoule  entre  le  moment  de  la  Mcondation  et  celui  delaponte, 
d'assister^  la  ponte,  de  recueillir  les  (Rufs  pondus  et  de  les  suivre 
dans  leur  d^veloppement  ult^rieur. 

II  doit  etre  relativement  facile  d'avoir  des  cBufs  fralchement 
pondus,  si  j*en  juge  par  ce  fait  que  j'ai  pu  m'emparer,  le  6  octobre 
dernier,  d'une  femelle  de  Gastrophilus  intestmalis  occup^e  k  deposer 
ses  oeufs  sur  les  poils  d'un  Cheval,  dans  Tenceinte  mdme  de  la  ville 
de  Vanoes.  Le  m^me  phenom^ne  doit  s'observer  encore  Men  mieux 
en  pleine  campagoe,  au  moment  des  fortes  chaleurs,  alors  que  ces 
Insectes  se  livrent  avec  ardeur  k  la  reproduction. 

Lorsque  Thiver  approche,  les  larves  renferm^es  dans  les  CBufs 
qui  sont  rest^s  adherents  k  rh6te  doivent  6videmment  se  ressentir 
du  froid  et  mourir  si  celui-ci  devient  trop  vif.  J'ai  toutefois  observe 
qu'en  octobre  et  en  novembre  il  est  possible  de  faire  eclore  des 
QBufs  pris  sur  des  Chevaux  en  plein  air.  J'ai  mAme  assists,  le 
l^r  d^cembre  1900,  k  Teciosion  d'un  ceuf  dans  ces  conditions  :  au 
contact  des  doigts  il  en  sortit  aussit6t  une  jeune  larvule  bien 
vivante.  Je  dois  ajouter  qu'^  cette  date  le  froid  ne  s*6tait  pas 
encore  fait  sentir  et  que,  pendant  les  mois  precedents,  le  temps 
etait  reste  tr^s  doux  et  tr^s  humide. 
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Larve  de  Gastropkiiiu  inteitinalis  (Degser)  Lbach  au 

PRXUieit   STAUB 

A  cause,  sans  doule,  de  leur  frequence  dans  Testomac  et  de  la 
facilil6de  86  les  procurer,  les  larves  adultes  seules  oot  ^t^  d  peu 
pr6s  exclusivement  I'objel  de  ratteution  des  v^t^rioaires  et  des 
naturalistes.  Les  jeuaes  larves,  au  contraire,  de  ir^s  petite  taille  et 
se  prfitant  par  suite  plusdiflicilemeDt  il'exameu  i  I'oeil  nu,  ontete 
plus  d^laissees.  Rien  de  plus  facile,  cepeodaot,  qme  de  se  lee 
procurer,  eu  plus  graude  quantity  m^me  que  les  larves  adultes, 
puisqu'il  sutlit  d'approclier  les  Cbevaux  daas  le  courant  de  I'et^, 
pour  laire  une  abondante  provlsiua  d'oeufs  et,  par  Ifi  mAme,  de 
petiles  larvules. 

Avanl  le  m^moire  de  Joly,  il  n'est  question  des  jeuaes  larves  que 
pour  eu  signaler  I'existeDce.  Nutnao  (28),  cepeDdaot,  y  d^couvre 
les  germes  des  couronnes  d'^pioes  et  les  crochets  de  la  tSte.  Dans  le 
travail  qu'il  publia  en  1846,  Joly  (16,  p.  188)  dterit  la  larvule  de  la 
fa^OQ  suivante  :  «Au  momeut  de  sa  naissance,  la  larvule  a  une 
forme  et  ui^nie  une  structure  assez  difl^rentes  de  celles  que  douh 
verroDS  chez  la  larve  parveuue  au  tei'cne  de  sou  accroissemeut.  En 
eflet,  au  lieu  d'etre  4  peu  i^r^s  conique  et  ramasste  comme  cetle 
derni^re,  elle  est  presque  fusifortne,  tres  alloDg6e  et  form^e  de 
treize  segments,  dont  les  premiers  sont  tr^s  difficiles  ^  compter. 
Dans  I'etut  de  repos,  les  deux  ou  trois  premiers  segments  soot 
invaginil's  I'un  dans  I'autre,  ce  qui  rend  la  supputatiOD  des 
anneanx  beaucoup  plus  difTicile  et  quelquefois  ni^me  enti^rement 
impossible. 

Le  segment  c^phalique,  outre  deux  prolongements  charnus  et 
r^tractiles  marques  d'uu  point  Doir  ^  leur  extr6mit6  (palpes  ou 
autenoes?),  porte  encore  deux  crochets  (niandibules)  qui  servent 
k  la  jeuue  larve,  une  fois  iutroduite  dans  I'estomac,  i.  s'attacher  h 
la  membrane  interne  de  cet  organe.  Une  couronne  et  ua  faisceau 
d'cpiues  presque  aussi  grandes  que  les  crochets,  mobiles,  recour- 
bees  comme  eux,  et  piao^es  tout  a  (ait  en  avant  du  deuxi^me 
anneau,  concoureot  ligalement  i  fixer  I'aoimal,  rappelant  ainsi 
jusqu'd  un  certain  point  I 'organisation  de  plusieurs  vers  intesti- 
UMux  et  uolamment  celle  des  Eckinorfiynques. 
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Des  6piQes  analogues  aux  pr6c^dentes  garnissent  les  bords  post^- 
rieurs  de  chacun  des  neuf  anneaux  qui  suivent  la  t6te :  le  dixi^me, 
le  onzi^me  et  ie  douzi^me  eu  sont  compl^temeat  d^pourvus.  Ce  der- 
nier ofire  k  son  extr6mit6  libre  deux  especes  de  l^vres,  entre  les- 
quelles  on  voit  sortir  de  temps  en  temps  deux  tubes  r6tractiies 
destines  i  remplir  un  r6le  important  dans  Tacte  de  la  respiration.)) 

11  dit  aussi  qu'^  sa  sortie  de  I'oeuf,  la  larve  est  couverte  k  sa 
partie  ant^rieure  d'une  portion  de  la  membrane  vitelline  dont  elle 
ne  tarde  pas  k  se  d^barrasse'r. 

Cette  description  de  Joly  ne  concorde  pas  avec  les  figures  qu'il  a 
dessin^es.  Alors  qu'il  admet  que  les  Opines  sont  plac^es  au  bord 
posterieur  des  anneaux,  il  semble  (fu'elles  soient  plut6t  represen- 
tees au  bord  ant^rieur,  tout  au  moins  aux  premiers  anneaux. 

Frapp^  de  ce  d^faut  de  similitude  entre  le  texte  et  les  figures, 
persuade,  ainsi  que  le  fait  remarquer  Brauer  (6),  que  les  Opines 
doivent  6tre  plac^es,  comme  cbezla  larve  adulte,  au  bord  ant^rieur 
des  anneaux,  j'entrepris  d'^lucider  cette  question.  Je  ne  tardai  pas 
k  m'apercevoir  qu'il  y  avait,en  effet,  erreur  et  qu'en  outre  un  grand 
nombre  de  details  n'avaient  pas  ete  indiques.  Je  me  mis  alors  en 
devoir  de  repr^senter  la  larve  d'une  laQon  aussi  exacte  que  possible, 
afin  de  pouvoir  en  faire  une  description  plus  complete. 

Presse  par  le  temps  je  ne  me  suis  occupy  que  des  caract^res 
exterieurs  ;  je  laisse  k  dessein  de  cdte,  du  moins  pour  le  moment, 
ce  qui  se  rapporte  k  Tanatomie  interne. 

MOYEN  EMPLOY^  POUR  EXAMINER  LA  LARVE.  —  L'auimal  OSt  Si  petit 

lorsqu'il  quitte  sa  prison,  qu'il  est  absolument  n^cessaire,  pour  se 
rendre  compte  de  sa  constitution,  de  se  servir  du  microscope.  On 
Tobserve  dans  une  goutte  d'eau,  entre  lame  et  lamelle,  en  ayant 
soin  d'interposer  entre  elles  de  petites  cales  de  papier.  II  est  extrd- 
mementioteressant  de  suivre  cette  petite  b^te  dans  ses  Evolutions. 
Malgre  la  surface  unie  du  verre,  elle  r^ussit,  k  Taide  deses  crochets, 
k  ramper  sur  la  lame  porte-objet  par  une  s^rie  de  contractions 
successives  de  son  corps,  pendant  lesquelles  les  anneaux  se  pEnE- 
trent  les  uns  les  autres  k  la  mani^re  des  tubes  d'un  telescope.  Si 
Ton  a  soin  de  renouveler  I'eau  sous  la  lamelle,  on  arrive,  sans  autre 
precaution, a  conserver  la  larve  vivante  pendant  vingt-quatre  heures 
et  m^me  davantage. 
Le  dEplacemcnt  incessant  de  Tanimal  ne  permettaot  pas  de  le 
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dessiaer  ni  de  t'examiner  fi  ua  fort  grossissemeot,  on  rimmobilise 
ea  faisaut  une  iiutre  preparation,  uns  iDterposition  de  cales  de 
papier.  Lea  seuls  mouvetneDts  qu'elle  puisse 
eflectuer  dans  ces  conditioos  sout  des  mou- 
vemenU  de  lat^ralit^  de  la  partie  posl^rieure 
de  SOD  corps.  Par  suite  de  la  compressloD 
exercee  par  le  poids  de  la  laroelle,  les  deux 
laces  de  la  larve  se  rapprochent  I'uae  de 
I'autre,  I'air  cooteou  dans  les  tracb^es  est 
expuls^  et  la  traoapareace  du  corps  devient 
telle  que  Ton  aper^oit  A  la  lois  lea  epiaes  de 
la  face  ventrale  et  celles  de  la  lace  dorsale. 
Cette  dispositioQ  oe  permet  pas  de  con- 
server  la  larve  looglemps  en  vie  ;  au  bout 
d'une  demi  beure  k  uae  heure,  lea  aimeaux 
commeocent  i  se  d61orraer,  ils  se  ^oHeat 
et  la  morl  survieot.  Pour  I'avoir  non  d^Ior- 
m^e,  oD  remplace  I'eau  par  une  solution  de 
potasse  tres  concentr^e,  la  glycerine  ou  le 
baume  de  Canada.  Au  bout  de  quelques  se- 
condes  Taniotal  cesse  tout  mouvemeDt  daos 
le  baume  ;  luais  daos  la  potasse,  il  peut  re- 
sister  plus  d'une  demi-heure,  et  dans  la  gly- 
cerine, eoviroD  uue  lieure  et  demie.  Si  Ton 
desire  uneprtSparation  imm^iate.ilestdoDC 
D^cesiiaire  de  luer  lu  larve ;  pour  cela.  on  la 
plonge  dans  I'amniuuiaque,  le  chlorolorme 
ou  le  xylol.  Dans  les  deux  premieres  subs- 
tances la  vie  cesse  iuslantan^ment,  tandts 
qu'avec  la  secoude,  Ja  mort  D'arrive  qu'au 
bout  de  quelques  secondes.  Onmonteensuite 
I'aDimal  daus  la  glycerine  ou  dans  le  baume. 
Si  I'on  eniploie  le  baume,  on  tue  la  larve  k 
I'aide  du  cblorolorme  ou  du  xylol ;  ces  subs- 
tances eul6vent  rtiumidile  qui  recouvre  la 
X  *■  surlace  du  corps  et  empechent  aiosi  de  se 

produire  le  trouble  que  I'oa  observe  dans  le  baume,  sans  cette 

precaution. 


FIr.  1.  —  Larve  de  Gax- 

stade,  vue  par  la  Ihcp 
duraale.  —  ".  organs 
tactile  ;  I,  antRimn  ; 
Ph.  gqaeleltt  du  pbu- 
ryni  ;     Tr.     tracli^e. 
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Description  db  la  larvb  a  sa  sortie  de  l'<euf. 
beaucoup  de  larves  au  momeat  de 
leur  telosioD,  je  ne  lea  ai  jamais 
vues  recouvertes  de  la  membrane 
vilelliae  doot  parle  Joly. 

A  ce  momenl,  la  jeune  larve  esl 
alloDgee,  fusiforme,  traosparente, 
bilurquie  k  sod  extr^mite  po3t6- 
rieure ;  elle  ofire  it  la  surface  des 
stries  noirea  transversales  et  espa- 
c6es  dues  aux  Opines  qui  entoureDt 
le  corps  de  raaiinal.  Elle  mesure 
imm  2»i  de  loDgueur  sur  O^^SO  de 
largeur,  au  niveau  des  qualri6me 
et  cinqui^me  aoaeaux. 

On  peut  lui  coosid^rer  une  face 
sup^rieure  ou  dorsale  (fig.  1),  une 
lace  infirieure  ou  ventraie  (fig.  2), 
celle  sur  laquelle  rampe  I'animal, 
et  deux  (aces  lat^rales. 

Le  corps  est  divis^  en  ISsegmeols 
par  des  sillons  transversaux  places 
imm^diatement  en  avaat  des  cou- 
ronues  d'^pines.  A  I'extr^mit^  ante- 
rieure,  si  la  larvule  est  bien  ^tal^e. 
on  distii^ue  uu  renflenient  couvert 
de  nombreuses  6pinesdJspos4e8  sur 
plusieurs  rangees  et  diminuant  de 
laille  d'avant  eu  arri^re  ;  c'esl  la 
premiere  courouue  d'epines. 

Vienneut  easuite  9  autres  cou- 
ronnes  plac^es  dou  pas,  comme  le 
di(  Joly,  au  bord  post^rieur  des 
anneaux,  mais  bien,  ainsi  que  le 
suppose  Brauer,  k  leur  partie  an- 
t^rieure.  Quoique  le  dessin  de  Joly 
soil  assez  imparfait,  ou  y  voit  a6an 
moins  que  les  opines  soot  ligur^es 


Flfi.  2. 


L»r*e  dp.  Gastrophilttn 
.iiteHlinalis  (Degftftrl  l^ch'  au 
preminr  stade,  vue  par  la  face 
ventraie.  X  80  -  a,  deux  cro- 
chelB  de  la  couroDoe  cdphallque, 
X  230  ;  ft,  ^plnps  ties  annciiux  i, 
3  et  i,  X  230  :  c,  eploes  des 
aDoeaux  5  et  6,  >,  230 ;  rf,  ^pioes 
des  aoneaux  7,  8,  9  et  10,  X  230; 
f,  r,  stylet ;  9,  g',  laraes  chlU- 
oeuses  ifii  pharynx,  X  <^  :  "'. 
crochet  mandlbulalrfl,  X  230 ;  m', 
le  m«me,  eo  place  ;  o,  une  des 
Aplnes  de  la  pneml^re  ran^,  X 
230  ;  p.  crocriet  de  la  premiere 
rangte,  X  230  ;  7,  crochet  de  la 
densUme  ran^,  X  230  ;  t,  ot- 
gaoe  tactile  ;  Tr,  trach^. 
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au  bord  ant^rieur  des  anneaux,  dispositioD  que  I'oo  retrouve  cbei 
la  larve  adulte.  Les  couronnee  eont  iDterrompues  laUralement  et 
sur  le  milieu  des  faces  dorsale  et  venlrale,  de  sorte  qu'on  a  quatn 
bandes  claires  loogitudioalKs  rappelant  les  champs  lat^raux  des 
Nematodes.  La  bande  veotrale  est  plus  large  que  les  aulres. 

Apr^  le  deraier  anneau  porteur  d'epioes,  on  oe  troure  pas  les 
trois  anneaux  de  Joly,  mais  seulement  deux  segments,  le  segroenl 
terminal  ^tsDt  limits  a  sa  partie  post^rieure  par  deux  l^vres  eotre 
lesquelles  on  voit  sortir  deux  tubes  rapproch^s  k  la  base  et  s^pam 
au  sommet.  C'est  i  tort,  je  crois,  que  Joly  les  qualifle  de  r^tractiles. 
Le  dernier  anneau,  lorsque  I'aniraal  se  contracle,  eotre  bien  dans 
I'aTant-derDier,  mais  les  deux  tubes  en  question  ne  p^nfttreot  pas 
dans  le  dernier  segment  dont  ils  ne  paraissent  6tre  que  des  proloa- 
gements. 

NoMBRE  DE  EEOMBNTS. —  Si  I'ou  adopte  Is  Mi^me  facoD  de  compter 
que  pour  la  larve  au  dernier  stade,  on  trouve  exactemcnl  le  m^me 
Dombre  de  segnienls  dans  les  deux  caa,  c'est-a-dire  douze.  Seule- 
oieol,  cbez  la  larve  adulte,  le  douzieme  segment,  peu  visible  ext^- 
rieurement,  est  repr^sent^  par  les  deux  Icvres  v^siculeuses  situees 
a  I'arri^re  du  ouzifime,  ce  qui  r^duit  leur  nombre  d  onze.  Pour  faire 
voir  qu'il  y  a  similiiude  eutre  les  deux  stades,  il  a'y  a  qu'Jk  couper 
en  deux  le  tegument  de  la  larve  mdre  par  ud  plan  qui  s^pare  la 
tace  ventrale  de  la  face  dorsale,  k  etaler  les  deux  moiti^s  sur  une 
lame  de  verre  et  k  les  examiner  k  un  laible  grossissement  ;  la 
ressemblance  alors  s'impose. 

Ajineao  cephaliqub  (lig.1  el  2). — Le  premier  segment  de  la  larvule, 
ou  anneau  c^phalique,  comprend  tout  ce  qui  est  8itu4  en  avant  de 
la  deuxi^me  couronne  d'^pines.  On  y  distingue  une  partie  ant^- 
rieure,  celle  qui  est  plac^  imm^iatement  en  avaul  de  la  premiere 
couronne  d'epines,  et  une  partie  posl^rieure.  Celle-ci  est  elle-m^me 
divis^e  en  deux  par  un  sillon  transversal  tr^s  net  qui  correspond 
k  la  constriction  plac^e  au  m€me  endroit  cbez  la  larve  k  sod 
complet  d^veloppement. 

La  partie  ant^rieure  porte  les  deux  antennes  (Hg.  1,  I.),  se 
touchant  par  leur  base  ^largie,  s^par^es  au  sommet  oil  Ton  apercoit 
un  petit  organe  jauue  (fig.  1 ,  a],  lequel  a  la  forme  d'un  bouton  reli^ 
par  un  p^dicule  k  I'extremit^  de  I'anlenne.   Les  antennes  Bont 
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protractiles  et  r^tractiles.  Le  point  jaune  qui  les  surmonte  ressemble 
plut6t  k  un  organe  du  tact  qu'a  un  oeil.  Je  ne  me  rends  d'ailleurs 
pas  bien  compte  de  Tutilitedes  yeux  chez  des  animaux  destines  ^ 
passer  toute  leur  vie  dans  une  cavite  ou  ne  pen^tre  jamais  un 
rayon  lumineux. 

A  la  base  des  deux  lobes  antennaires,  du  c6t^  ventral,  on  aperQoit 
les  deux  crochets  buccaux  (fig.  2,  m,  m')  et,  entre  eux,  un  stylet 
pointu  (fig.  2,  f*).  Ce  dernier,  netteroent  dessin^  lorsque  la  larve  fait 
saillir  la  partie  ant^rieure  de  la  t^te,  n'est  qu'une  partie  du  squelette 
du  pharynx  contenu  dans  le  premier  et  le  deuxidme  anneau.  Le 
squelette  en  question  est  forme  de  deux  lames  longitudinales 
(fig.  i,g,  9'),amincies  en  arri^re  et  l^gerement  recourb^es  en  dehors; 
a  leur  extr^mil^  anterieure  renflee,  elles  s'articulent  avec  les  deux 
crochets  mandibulaires.  Entre  les  deux  lames  se  place  le  stylet 
(fig.  2,  /),  lequel  est  divis^  post^rieurement  en  deux  branches  qui 
vont  se  fixer  sur  elles. 

Si  Ton  compare  cette  disposition  k  ce  que  Ton  trouve  chez  la 
larve  plus  Ag^e,  il  est  peut-6tre  permis  de  consid^rer  les  crochets 
mandibulaires  de  la  jeune  larve  comme  6tant  les  homologues  de 
celles  de  Tadulte;  le  stylet  median  correspondrait  alors  aux  deux 
mftchoires.  Quant  aux  lames  chitineuses  longitudinales  du  pharynx, 
elles  sont  identiques  dans  les  deux  cas. 

Immediatement  en  arri^re  de  la  partie  anterieure  du  segment  c^- 
phalique  vient  un  renflement  presque  spherique,  reconvert  d'un 
grand  nombre  de  crochets  chitineux  disposes  sur  plusieurs  rang^es. 
Ces  crochets  sont  plus  longs  et  plus  nombreux  k  la  face  ventrale  qu'& 
la  face  dorsale  et  les  dernieres  rang6es  sont,  en  outre,  interrompues 
au  milieu,  dorsalement.  II  y  a  environ  5  rang^es^  la  faceinf^rieure 
et  2  ou  3  seulement  k  la  face  sup^rieure.  La  premiere  rang^e  forme 
une  couronne  complete;  elle  presente  cette  particularity  remarqua- 
ble  que  les  huit  crochets  medians  de  la  face  ventrale  (fig.  2,  a)  sont 
beaucoup  plus  longs,  moins  recourbes  et  plus  mobiles  que  les  nutres. 
Lorsque  la  larve  se  deplace,  elle  s'accroche  d'abord  k  Taide  de  ces 
Opines  sp^ciales,  puis  elle  tireapr6s  elle  le  reste  de  son  corps,  sans 
prejudice  des  autres  couronnes  d'epines  qui  jouent  ^galement  un 
r61e  important  dans  la  locomotion. 

Les  crochets  de  la  t^te  (fig.  2,  a)  se  composent  d'une  base  ^largie, 
inoplant^e  dans  le  tegument,  et  d'une  partie  conique  k  pointe  acer^e 
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et  fortemeut  recourbte.  Les  loDgues  Opines  mobiles  paraisseal 
d^pourvues  de  base  elargie.  mais  la  partie  cooique  est  Irbs  graode 
et  assez  faiblemeDt  concave ;  leur  taille  depasse  legiremeot  celle 
des  crochets  maadibulaires. 

II  n'y  a  pas  de  doute  que  cette  couroooe  de  tuberculea  ^pineuz  ne 
repr^seate  celle  que  I'od  observe  chez  la  larve  au  dernier  stade; 
seuIemeDt,  les  ^pioes  sont,  com  para  livement  h  celles  des  anneaui 
suivaots,  beaiicoup  plus  d^Telopp^es  au  premier  stade  qu'aa 
dernier. 

Le  reaflemeDt  c^phalique  se  contioue  par  une  parlie  qui  se 
r^tr^cit  graduellemeDt  pour  se  terminer  au  sillon  separanl  en  deux 
la  partie  post^rieure  du  premier  aoueau;  le  segment  s'elargit 
ensuite  peu  4  peu  jusqu'd  I'aoneau  suivant. 

Telle  est  la  configuration  du  premier  anueau  aur  I'animal  bien 
kia]^ ;  il  est  absolumenl  semblable,  sauf  en  ce  qui  conceme  la  taille 
et  la  forme  des  crochets  ^pioeux,  i  ce  qui  existe  che^  la  larre 
adulte.  II  est  tr^s  difficile  de  recoaoaltre  ces  diO^reDtes  parlies  sur 
le  vivant  i  cause  des  mouvements  continuels  d'iDvaginatioD  el  de 
d^vagination  qu'efiectue  la  larve.  Peudaut  I'invagination  tout  se 
confond,  mais  au  moment  de  I'^vagination  loutes  les  parties  de  la 
t£te  se  distingueut  facilement;  c'est  alors  que  Ion  voit  le  squelelte 
pbaryngien  projet^  en  avant,  les  deux  lames  chitiueuses  poussaat 
devant  elles  les  deux  mandibules  dont  les  pointes  s'^rtenl  en 
dehors,  pendant  que  le  stylet  median  fait  saillie  droit  devaot  lai- 

La  difficulty  D'existe  pas  pour  les  auneaux  suivantsqui  demeu- 
rent  intacts  et  toujours  oettemeut  visibles.  . 

Annbaux  suivants  podrtus  d'^pink.s.  —  De  tous  le^  auneaux  qui 
suivent  la  tHe,  le  secord  est  le  plus  court-  Du  troisi^me  au  dixi^me 
ils  vont  I^gerement  en  augmentant  de  longueur  pour  diminuer 
ensuite  jusqu'au  douzi6me. 

La  lar^eur  augmente  du  1*'  au  4'  anneau.  C'eet  k  ce  niveau  que 
la  larve  atteint  sa  plus  grande  largeur ;  elle  la  conserve  d  ranneau 
suivant,  puis  cette  lai^eur  diminue  ensuite  progressivenient 
jusqu'au  dernier. 

A  la  partie  ant^rieure  des  auneaux,  du  2'  au  10*  inclusivement, 
il  existe  une  couronne  d'^pinesqui  fait  tout  le  tour  du  corps.  Cha- 
que  couronne  est  inlerrompue  sur  les  cAtes,  et  un  peu  dorsalemeni, 
par  un  petit  espace  dont  la  largeur  est  la  m^me  d  tous  les  anneaux. 
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II  y  a  ^galement  une  interruptioD  sur  la  ligne  mMiane  ventrale, 
mais  k  partir  du  3*  anneau  seulement.  Au  milieu  de  la  face  dorsale, 
Tespace  nu  s'observe  k  toutes  les  couronnes  d'^pines ;  il  est  plus 
visible  qu'^  la  face  oppos^e  et  d'autant  plus  large  que  raaneau  est 
plus  post^rieur. 

Rj^pARTiTioN  des  £p[ne8. —  Chaque  couroDDe,ou  cercle,  est  form^e 
de  deux  rang^es  d'epines  alternes,  dont  le  nombre,  &  chaque  rang^e, 
va  en  diminuaut  d'avant  eu  arri^re,  aussi  bien  k  la  face  iuferieure 
qu'^  la  face  dorsale ;  mais  du  cAt^  ventral  on  observe  toujours,  sur 
te  m6me  auneau,  quelques-uues  de  plus  qu'^  la  face  dorsale.  En 
outre,  il  est  frequent  de  trouver  une  dpine  de  plus  d'un  cAt6  de  la 
ligne  m^iane  que  de  I'autre.  Sur  la  larve  representee  dans  les 
figures  1  et  2  on  compte  a  chaque  rang^e  : 

an  5*  anneau  (  face  dorsale,  7  opines  d'un  c^t6  de  la  ligne  m^iane,  8  de  I'autre. 
(le  plus  large)  j   face  ventrale,  10  —  —  9        — 


au  10*  anneau 


! 


face  dorsale,     3  —  —  3 

face  ventrale,   6  —  —  6 


Forme  des  ipiNEs.  —  Les  Opines  ont  des  formes  difi^rentes, 
selon  la  rang^e  que  Ton  consid^re,  k  un  anneau  determine,  et  aussi 
suivant  le  rang  de  Tanneau.  Ayant  d^j^  d^crit  celles  de  la  t^te,  je 
n'y  reviens  pas. 

Examines  en  place,  sur  la  larve  m6me,les  crochets  des  anneaux 
2,  3  et  4  (fig.  2,  b)  semblent,  au  premier  abord,  tr^s  diff^rents  de 
ceux  des  anneaux  5  et  6  (fig.  2,  c)  qui  eux-m6mes  ne  paraissent  pas 
semblables  aux  Opines  des  anneaux  suivants  7,  8,  9  et  10  (fig.  2,  d). 
En  r^alit^,  une  observation  attentive  montre  qu'il  y  a  passage  d'une 
cat^gorie  k  Tautre.  Je  consid^re  comme  ^tant  la  premiere  rang^e 
celle  dont  la  base  des  Opines  est  situ^e  le  plus  prte  du  sillon  de 
separation  des  anneaux. 

Opines  des  anneaux  2,  3  rr  4.  —  Les  Opines  de  la  premiere  ran- 
gee  sont  formees  de  deux  pieces  (fig.  2,  b)  dispos^es,  sur  la  larve,  de 
telle  sorte  que  Tune  d'elles  (fig.  2,  p)  paralt  dtre  une  dependance  de 
I'autre  (fig.  2,  o).  La  premiere  est  un  crochet  chitineux  sembiable 
a  ceux  de  la  t^te,  k  base  large,  implant6e  dans  le  tegument,  k  pointe 
trte  acer^e  et  fortement  recourbee.  La  seconde  a  la  forme  d'un 
petit  cylindre  aplati,  Strangle  vers  son  milieu  et  termini  en  pointe 
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i  reitremit^  poat6rieure.  Bile  recouvre  le  crochet  de  telle  (aeon  qur 
ce  dernier  ressemble  3l  une  petite  pioce  plac^  k  rextr^mite  de  la 
pi^e  cyliadrique.  On  ii'iirrive  k  biea  dislloguer  ces  deux  parties 
I'uoe  de  I'autre  que  quaad  rauimal  se  contracte;  In  Beconde  piece 
se  pr^seule  alorssous  Taepecl  d'unclapetquiserabal  sur  lecrocbet 
souB-jaceot. 

La  deuxieme  rang^e  se  compose  de  crochels  semblables  a  reltii 
qui  vieni  d'Atre  dterit  [fig.  2,  q),  seulemeol  its  soot  beaucoup  plus 
longs.  Leur  pointe  est  diriftee  en  arri^re  et  fnrtement  recoarbw 
comme  les  premiers. 

Ces  trois  sortes  d'6pines  oe  soot  autre  cbose  que  des  lubercoles 
de  forme  particuli6re,  faissQt  saillie  d  la  surface  du  rev^temeot  de 
cbitiue  qui  entoure  le  corps  de  la  larve. 

Epinks  des  annbaux  5  cr  6,  —  Aux  deux  anaeaux  suivants,  5  el 
6,  on  retrouve  les  mSiues  tubercules  ^piueux  (fig.  i,  c] ;  ils  dift^reot 
de  ceux  du  premier  groupe  ea  ce  que  I'uoe  des  pieces  (fig.  2,  o)  a 
augmeut^  de  faille  alors  que  les  autres,  les  crochels  (fig.  S,  p,  q),  an( 
dimiou^  de  loogueuret  soot  moins  recourb^. 

Epines  des  am«eau.k  7,  8,  9  et  10.  —  l)aos  ce  i^roupe  (fig.  2,  d),  la 
difT^reace  que  je  viens  de  signaler  eotre  les  deux  premiers  est 
eocore  plus  accenlu^e.  L'opercuie  (fig.  2,  o)  est  devenu  tree  grand. 
tandis  que  les  crochets  (fig.  2,  p,  q),  tr6s  r^duits,  out  pris  I'aspecl 
de  petits  cdoes  chitineiix,  i  pointe  droite  ou  tres  faiblemeot 
recourb^e. 

Annbaux  KNTifcHEHBNT  dApourvus  d'^pinks.  —  Les  aoneauz  11  el 
12  soul  completeineot  nus.  I..e  dernier  se  termine,  comme  nous  le 
Savons,  par  deux  livres  entre  lesquelles  passeut  les  deux  prolon- 
gements  qui  termineut  les  trach^es.  La  l^vre  ventrale  pr^senie  au 
milieu  de  sou  bord  post^rieiir  une  petite  fente  longitudinale  doot 
les  bords  portent  de  chaqne  cdt6  un  filament  chitineux  fin  et  court. 
Les  deux  filaments  sont  dirig^s  en  arriere  c(  convergent  I'un  vers 
I'autre. 

Les  tubes  du  dernier  aoneau  oflrent  ^  leur  base  des  rides 
transversales  permaaeates ;  k  I'sxtr^mil^  libre  de  chacun  deux  on 
aper^nit  I'orifice  sligmatique. 

Ornemknts  spe(;ial'\.  —  La  surface  anterieure  du  corps,  princi- 
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palemeot  la  face  inferieure,  est  recouverte  de  petites  productions 
chitioeuses  que  je  signule  A  cause  de  la  r^gularite  de  leur  disposi- 
tioD.  Au  milieu  de  la  deruiire  partie  de  I'amieau  c«phalique,  ainsi 
qu'au  milieu  dea  deux  anueaux  suivauta,  un  peu  en  dehors  de  la 
ligne  m^diane  veulraie,  on  distingue,  de  cbaque  c6t^,  uugroupe  de 
trois  petitea  aiguilles  chitineuaes  qui  parteut  du  m€me  eodroit  et 
dont  la  pointe  libre  est  dirig4e  ea  arri^re.  De  plus,  il  existe  aux 
sept  premiers  anueaux  des  poiotes  chitiDBuaes  tr^s  petites,  ayant 
I'appareoce  de  boucles  de  raie,  dispos^es  synt^triquemeDt  de 
cbaque  cdt^  de  la  tigne  m^diane. 

TRAcaftES.  —  Saas  entrer  dans  I'aQatomie  des  oi^aoes  ioternes, 
je  ferai  toutefois  remarquerque  la  trdoapa rence  du  tegument  laisse 
voir  deux  enormes  trach^es  (fig.  2,  Tr)  qui  coureot  tout  le  long  du 
corps.  L'air  qui  a  p^o^tr^  par  les  deux  stigmates  posl^rieurs 
s^journe  dans  les  renQemeDts  des  deux  deruiera  anneaux  et  de  U 
se  r^pand  dans  lea  grosses  tracb^es.  Cellesci  dimiouent  graduelle- 
ment  de  diam^tre  d'arri^re  ea  avant,  ^mettant  tout  le  loug  de  leur 
trajet  des  ramiflcalious  Literates  sym^triquemeDt  dispos^es.  Os 
ramilications  se  diviseot  k  leur  tour  eo  trach^es  de  plus  en  plus 
fiaes  qui  fioisaeot  par  lormer  un  r4seau  inextricable  ^  I'ioterieur 
du  corps  de  la  larve. 

Au  niveau  du  1*'  et  du  2*  auDcau,  on  distingue  assez  nettemeut 
les  contours  du  pharynx.  Les  conditions  dans  lesquelles  j'ai  fait 
mes  observations  ne  m'ont  paa  permia  de  voir  le  gros  ganglion 
nerveux  que  Joly  a  d^crit  et  figure. 
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Action  d'cn  cERTArrt  nohbre  dr  LiQuinE<:  svr  lks  lartes  oe 
(kutrophitm  intextinalit  (Deobbr)  Leach  au  premier  stade 

Ayant  remarqui  que  les  petiles  larves  de  C.  itue$tinalu  (Degeu') 
Leach  prolongeaient  leur  existence  peodaot  plusieurs  heures  dans 
I'eau  et  dans  la  glyc^rioe  dont  je  me  servais  pour  les  examiner  an 
microscope,  me  rappeiaut.  d'autre  part,  tes  exp^rieDces  teat^ 
pour  essayer  de  detruire  les  larves  adultes,  eo  les  plongeant  dans 
des  substances  toxiques  varices,  je  me  suis  livr^  vis-^-ris  de  ces 
jeunes  larves  k  une  s^rie  de  recberches  dans  le  m6me  sens,  en  les 
soumettant  k  I'actioD  de  liquides  oil  je  les  plongeais  aussitdt  apr^ 
leur  sortie  de  I'ceuf.  Mes  experiences  ont  Hi  (ailes  le  31  et  le  H 
Qovembre  1900,  dans  un  apparlemenl  dont  la  temperature  se 
maiotenait  k  peu  pr^s  uniform^ment  aux  environs  de  li°.  Les 
larves  proveoaient  d'oaufs  recueillis  sur  plusieurs  Chevaux  le 
22  septembre  pr^c^dent ;  ces  tnufs  ^taieot  dges  par  cons^queat  de 
deux  mois. 

Lorsque,  par  des  experiences  preiiminaires,  je  savais  que  les 
larves,  plong^es  dans  une  substance,  devaieat  p^rir  en  quelques 
minutes  ou  quelques  heures,  je  tes  placais  dans  une  goutte  de  cette 
substance,  entre  lame  et  lamelle,  maintenues  ^cartees  ft  I'aide  de 
petits  morceaux  de  papier.  Je  pouvais  de  cette  la^on  les  observer 
facilement,  en  ayant  sola  toutefois  de  remplacer  le  liquide  k 
mesure  qu'il  s'^vaporait.  Si,  au  cootraire,  eltes  r^sistaient  une 
deni  journee  ou  plus,  j'introduisais  le  liquide  dans  de  petits  tubes 
ou  les  larves  pouvaieut  sejouroer  saos  craindre  la  dessiccation.  De 
temps  en  temps  je  m'assurais  qu'elles  6taient  vivantes  en  les  pla- 
cant  dans  la  main  ou  biea  je  les  observais  au  microscope  dans  une 
goutte  d'eau  tiMe. 

Le  tableau  suivaot  resume  les  r^sultats  que  j'ai  obtenus  : 
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Substances  EiiPLOTfiBS 


Eaa  ordinaire 

Eau  disUn^e  . 

Solution  satur^  d'alun  dans  I'eau  .     .     . 

Hnile  d'oliye 

Sublime  au  1000* 

Ean  de  chaux 

Solution  saturto  d'acide  boriqne.     .     .     . 

Alcool  m^thylique 

parole 

Glycerine 

Alcool  kk» 

Eau  de  Javelle  du  commerce  6tendue  de  5 

fois  son  volume  d'eau 

Solution  trte  concentr^e  de  potasse  dans 

I'eau 

Solution  satur6e  de  sublim6  dans  I'eau .     . 

Acide  azotique  ft  5  */• 

Acide  chlorhydrique  ft  5  Vn 

Formol  ft  5  •/. 

Acide  sulfurique  ft  1  ^/o 

Acide  ac^tique  glacial  ft  5  Vo-     •     •     • 

Eau  de  Jayelle  du  commerce 

Formol  du  commerce  pur 

Gaz  mill 

Xylol  pur 

Essence  de  t6r6benthine 

Teinture  d'iode 

Acide  azotique  pur 

Acide  sulfurique  pur 

Acide  chlorhydrique  pur 

Acide  ac^tique  pur 

Alcool  ft  90> .     .     • 

Alcool  ft  lOO* 

Sulfure  de  carbone 

Benzine 

Ammoniaque  liquide 

Ether  sulfurique 

Cailoroforme 


TBMPS  AU  BOUT 

DUQUBL  LBS  LABVBS 

VIYAIBNT  BIfOORB 


94  b. 

52  h. 

49  b. 

20  h.  i/2 

14  h.  i/2 

8  h.  1/2 

5  h.  15' 

3  h.  1/2 

1  h.  1/2 

1  h.  1/2 

1  h.  5' 

40  min. 
I 

35  min. 

33  min. 

17  min. 

17  min. 

10  min. 

9  min. 

*8  min. 

7  min. 

» 

30  sec. 

» 

Mrt  aprii  ^mI^im  bmv. 

id. 

id. 

mort  instantante 

id. 

id. 

id. 

id. 

id. 

id. 

id. 

id. 

id. 


TEMPS 

AU  BOUT   DUQUBL 

ELLES  AVAIBNT 

CESSfi  DE  VIVRE 

100  b. 

56  h. 

61  h. 

23  h.  1/2 

17  h. 

9h.  1/2 

5  b.  33' 

18  h. 

3h. 

1  h.  3/4 

1  h.  15' 

55  min. 

51  min. 
48  min. 

19  min. 

20  min. 
12  min. 
17  min. 
16  min. 

8  min. 

1  min. 

1  min. 

10  sec. 


U  rteulte  de  ces  experiences  que,  bien  qu'etant  d'une  structure 
assez  delicate,  la  jeune  larvule  fait  voir  ce  qu'elle  deviendra  plus 
tard.  Elle  peut  en  eflet  r^sister  plus  de  quatre  jours  lorsqu'elle  est 
immerg6e  dans  Teau  ordinaire,  pr^s  d'un  jour  dans  I'huile,  plus  de 
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quatorze  heures  dans  le  sublime  au  100(K,  etc.  Le  mAme  tableaa 
fournil  un  renseigDeroeot  que  Ton  pourra  peut-6tre  utiliser  dans  la 
pratique  :  c*e8t  que  la  larve  succombe  instantaQ^ment  lorsqu'on  la 
plonge  dans  lea  liquides  volatile.  N'estce  pas,  d'ailleurs,  an 
moyen  d'une  substance  toxique  volatile,  le  sulfure  de  carbone,  que 
Perroncito  (89)  a  d^couvert  un  remade  efOcace,  capable  d'expulser 
les  larves  d*GEstres  de  Testomac? 

Larve  de  Gcatrophilux  intestinalis  (Deoeer)  Leach 

A  L'AVANT- DERNIER  STADB 

CoDtrairement  k  ropinion  de  Bracy  Clark  qui  pensait  qu'elles  ne 
soDt  pas  sujettes  k  la  mue,  les  larves gastricoles  doivent  se  depouiller 
plusiears  fois  de  leur  revMement  cbitineux  avant  d'atteindre  leur 
d^veloppement  complet! 

Nunian  (28,  p.  344)  signale,  en  eflet,  parmi  les  larves  rouges  de 
rCACstre  hemorrhoidal  que  Ton  observe  chez  les  Chevaux,  en  au- 
tomne  et  au  coinmeocement  de  Thiver,  des  individus  sur  lesquels 
on  d^couvre  une  triple  couronne  d'^pines. 

Ces  larves  portent,  en  outre,  une  double  rang^e  d'Apines  un  peu 
plus  longues  que  les  pr^c^dentes  et  qui,  au  lieu  de  s*61ever  au 
dessus  de  la  peau,  sont  cach^es  et  couvertes  d'une  membrane  ou 
epithelium.  II  en  conclut  qu'^  uue  epoque  peu  avanc^e  de  leur 
developpement,  elles  perdent  leur  epithelium  avec  la  triple  cou- 
ronne d'epines  quis'y  trouventimplantees.  Et  il  ajoute  qu'il  ignore 
k  quelle  esp^ce  ou  variete  peuvent  bien  appartenir  ces  petites 
larves  rouges. 

Mes  recherches  m'ayant  mis  en  presence  de  larves  identiques  k 
celles  que  mentionne  Numan,  je  me  suis  propose  de  verilier  I'hypo- 
these  qu'il  emet  au  sujet  de  la  mue.  Apres  in*etre  rendu  compte  de 
la  realite  du  fait,  je  me  suis  assure  qu*elles  appartenaient  k  I'esp^e 
Gaatrophilus  intestinalis  (Degeer)  Leach. 

Je  les  ai  trouvees,  le  20  novembre  1900,  dans  un  estomac  de 
Cheval;  elles  etaient  au  nombredequatre,  meiangees  k  vingt-deux 
larves  plus  kgies  de  la  meme  espece,  fixees,  selon  Thabitude,  k 
la  muqueuse  du  sac  gauche. 

Avant  d'en  donrier  la  descripliou,  je  ferai  observer  qu'elli^s 
donnent  naissance,  apres  la  mue,  k  uoe  forme  qui  possede,  sauf  la 
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laille,  tous  les  caract^res  de  I'adulte.  Puisqu'on  ne  connalt  pas 
encore  loutes  les  phases  interm^diaires  entre  la  premiere  et  la 
demi^re,  j'appellerai  celte  forme  larve  d  I'avant-dernier  stade,  C'est 
celle  que  Brauer  (6)  d^signe  sous  le  nom 
de  larve  au  deuxi^me  stade. 

Description.  —  Cette  larve  (fig.  3)  a  une 
forme  tres  allong^e,  plus  large  en  arrifere 
qu'en  avant  et  nettement  divis^e  par  des 
sillons  profonds  en  douze  segments.  Comme 
chez  I'adulte,  le  douzi^me  segment  est  forme 
de  deux  l^vres  plac^es  &  Tarri^re  du  onzi^me 
anueau  dans  lequel  elles  soot  en  partie  ca- 
ch4es,  de  sorte  qu'il  ne  paralt  y  en  avoir  que 
onze.  Toutefois,  les  l^vres,  moins  rentr^es 
que  chez  la  larve  au  deroier  stade,  sont  l^k- 
rement  saillantes  en  arri^re.  Elles  limitent 
la  fente  qui  donne  acc^s  daos  la  cavity  au 
fond  de  laquelle  sont  plac^es  les  plaques 
stigmatiques. 

La  longueur  totale  du  corps  de  la  larve 
que  j'ai  ^tudiee  ^tait  de  17°^"^  et  sa  largeur 
de  4°>>^5  au  niveau  du  dixi^me  anneau,  le 
plus  volumineux.  Ces  dimensions  sont  con- 
siderables parce  que  j'avais  1^  une  larve  sur 
le  point  de  muer,  mais  j'ai  eu  Toccasion  d'en 
examiner  de  plus  petites  et  de  plus  jeunes 
sous  le  tegument  desquelles  on  n'apercevait 
aucune  trace  des  Opines  de  la  forme  sui- 
vante. 

La  longueur  et  la  largeur  des  anneaux 
augmentent  de  la  tdte  au  dixi^me  anneau 
qui  est  k  la  fois  le  plus  long  et  le  plus  large. 
Ces  deux  dimensions  diminuent  brusque- 
ment  k  Tanneau  suivant. 

La  couleur  est  d'un  beau  rouge  sur  toute  I'^tendue  de  la  surface 
du  corps,  sauf  k  Textremit^  posterieure,  oii  cette  teinte  est  plus 
fonc^e. 
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Fig.  3.  —  Larve  de  Gas- 
trophilus'  intestinalis 
(Degeer)  Leach  ft  Tayant- 
dernier  stade,  ?ue  par 
la  face  ventrale,  X  4, 
5.  —  a,  Opines  de  la 
larve  k  TavaDt-demier 
stade ;  a*  portion  d'une 
couronne  d 'Opines  de 
cette  larve,  X«n ;  b, 
Opines  de  la  larve  au 
dernier  stade ;  b\  deux 
Opines  de  cette  larve, 
X17. 
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Anneau  ciPHAUQUB..  —  Le  premier  aooeau  possMe  exactemeiit 
la  m^me  cooformation  exterieure  que  chez  I'adulte.  II  se  compose 
de  deux  parties;  la  premiere  porte :  !<>  deux  antennes;  ±*  deox  cro- 
chets mandibulaires ;  S*"  entre  eux,  deux  mAcboires  chitineuses. 
Tout  h  fait  en  avant  de  la  deuxi^me  partie,  ie  t^ument  est  couvert 
de  plusieurs  rang^es  de  tr^s  petites  ^pioes.  Ed  arriftre  de  ces  Opi- 
nes vient  une  constriction  k  partir  de  laquelle  Tanneau  s'61argil  de 
nouveau.  C'est  la  reproduction  en  plus  petit  de  ce  qui  existe  chez 
la  larve  au  dernier  stade. 

R^PARTrrioN  DES  ^iNES.  —  Nous  venons  de  voir  que  le  premier 
anneau  poss^de  une  premiere  couronne  de  petites  Opines.  Au  bord 
ant^rieur  de  chacun  des  anneaux  suivants,  du  deuxi^me  au  bui- 
ti^me  inclusivement  k  la  face  dorsale,  du  deuxitoe  au  neuvieme  4 
la  face  ventrale.onremarque  uncercled'^pinessemblablesdispostes 
suivant  plusieurs  rang^es  (fig.  3,  a).  Les  cercles,  ou  couronnes, 
sont  interrompus  au  milieu  des  deux  faces  par  un  espace  nu»  trte 
petit  du  c6t^  ventral,  plus  large  k  la  face  sup^rieure,  surtout  aux 
derniers  anneaux.  La  face  dorsale  du  8«  anneau  ne  porte  que  quel- 
ques  Opines  sur  les  c6t6s  ;  les  anneaux  10  et  11  sont  enti^rement 
nus  sur  les  deux  faces. 

Les  couronnes  des  premiers  anneaux  se  composent  de  quatre 
rangdes  d*6pines  alternes  et  dirig^es  en  arri^re;  celles  des  derniers, 
de  trois  seulement. 

On  remarquera  que  les  Opines  vont  moins  loin  ici  que  cbez 
Tadulte  ot  on  les  trouve  au  10«  anneau  du  c6t6  ventral  et  au  9^  du 
cAt^  dorsal.  S'il  existe  une  couronne  de  moins,  en  revancbe,  le 
nombre  des  rang^es  d'epines  de  chacune  d'elles  est  plus  grand. 

Forme  des  ^ines.  —  Les  Opines  (fig.  3,  a'),  extrdmement  fines,  k 
peine  perceptibles  k  To&il  nu,  sont  form^es  d'une  base  ^iargie, 
circulaire  ou  elliptique,  adh^rente  au  tegument,  et  d'un  petit 
aiguillon  court,  trte  pointu,  plac6  excentriquement  et  dirig6  en 
arri^re.  La  base  est  incolore  et  transparente  tandis  que  raiguillon 
est  jaune  brun,  plus  fonc^  k  son  point  d'^mergence  qu'k  son  extr^- 
mit6  libre.  Les  6pines  d'une  m^me  couronne  sont  d'autant  plus 
petites  qu'elles  appartiennent  ^  une  rang6e  plus  post^rieure. 

Plaques  stigmatiques.  —  La  lame  sligmatique.  tr^s  petjte,  doit 
^tre  examinee  au  microscope.   Elle  est  formee  de  deux  lames 
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brunes,  r^niformes,  se  regardant  par  leur  bord  concave.  Chaque 
lame  se  compose  dedeux  arcs  seulement,  alors  qii'au  dernier  stade 
il  y  en  a  trois.  Les  deux  lames  sont  r^unies  par  un  encadrement 
chitineux  tr^s  ^pais. 

Lorsque  la  larve  est  suffisaminent  dg^e,  on  voit  se  dessiner  sous 
sa  peau  les  Opines  (fig.  3,  b)  qu'elle  poss^dera  au  stade  suivant. 
Celles-ci  sont  appliqu^es  le  long  du  corps,  la  pointe  dirig^e  en 
arri^re,  par  la  cuticule  qui  les  recouvre.  Plus  grandes  et  plus 
visibles  qu'i  la  phase  pr^cedente,  elles  sont  dispo96es  sur  deux 
rangees  alternes,  suivant  des  cercles  qui  semblent  places  au  milieu 
des  anneaux.  II  existeune  couronne  de  plus  qu'au  stade  pr^c6dent ; 
le  10^  anneau  poss^de,  en  eSet,  des  Opines  au  bord  ant6rieur  de  sa 
face  ventrale  et  le  9«  en  a  du  cdt6  dorsal. 

Si^  au  moyen  de  ciseaux,  on  d^barrasse  la  nouvelle  larve  de  son 
ancienne  enveloppe,  on  a  devant  soi,  sauf  la  forme  et  les  dimen- 
sions, une  larve  au  dernier  stade.  On  y  retrouve  les  Opines  dispos^es 
exactement  de  la  m6me  fa^on  et  munies  k  Ieurextr6mit6  libre  d'un 
renflement  caract^ristique  (fig.  3,  //);  les  arcs  stigmatiques  sont 
maintenant  au  nombre  de  trois  k  chaque  lame.  En  r6sum6,  il  ne 
luireste  plus  d^sormais  qu*^  grandir  pour  acqu^rir  son  complet 
d^veloppement. 

Pour  savoir  s'il  existe  une  forme  interm^diaire  au  1«'  et  k  Tavant- 
dernier  stade,  il  faudrait  rencontrer  une  larve  de  cette  dernifere 
cat^gorie  avec  ses  triples  et  quadruples  rangees  d'^piues,  recou- 
verte  de  son  ancien  tegument,  et  constater  que  celui-ci  difl^re  du 
revMement  si  caract^ristique  de  la  larve  au  !»'  stade. 

En  raison  de  ce  fait  qu'il  existe  trois  arcs  k  chaque  lame  stigma- 
tique  chez  la  larve  au  dernier  stade  et  deux  arcs  seulement  cbez  la 
larve  au  stade  pr^c^dent,  alors  qu'au  premier  stade  il  n'y  en  a  pas 
encore,  je  suis  convaincu  qu*]l  y  a  une  quatri^me  forme  possedant 
un  seul  arc  de  chaque  c6t6  k  la  plaque  stigmatique.  L'6volution  de 
la  larve  comprendrait  dans  ce  cas  quatre  stades  s^par^s  par  trois 
mues. 
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J^TUDB   COMPARATIVE  DBS  LARVE8  DC   Gastrophilus  inttsttnalis 
(Dbgkbr)Leach,  G.  hadtnorrhdidalis  (L.)Lbach  r  G.  nasatit  (L.)  ScmiB 

AU   DERNIEH   STADB 

Les  larves  d*(£strides  que  Too  observe  dans  restomac  du  Cbaval. 
en  France,  appartiennent  toutes  aux  irois  espices  G,  mtetUnalis 
(Degeer) Leach,  G.  haBmorr(yidalis(L.)LefkcheiG.  niualtt(L.)Scbiner. 
La  premiere,  la  plus  r^pandue,  est  celle  que  Ton  d^signe  ordinaire- 
ment  sous  le  nom  d'OEstre  du  Cheval,  de  Gaslrophile  6quin. 

MegDiD  (24)  a  d^couvert  la  larve  du  G.  pecorum  (Fbr.)  Schiner 
sur  des  Chevaux  russes  import^s  aux  environs  de  Paris ;  je  ne 
m'occuperai  pas  de  cette  derni^re. 

La  premiere  fois  que  j'aperQus  des  larves  dans  restomac  du 
Cheval  et  que  je  voulus  savoir  si  elles  appartenaient  toutes  k  la 
ui^me  esp^ce,  je  restai  fort  embarrass^.  A  cause  de  son  unique 
rang^e  d'^piues,  la  larve  de  G.  nasalis  pouvait  facilement  se  difl^ 
render  des  deux  autres  esp^ces.  Pour  distinguer  ces  deuxci  Tune 
de  lautro,  je  devais,  d'apr^s  les  ouvrages  que  je  poss^dais  entre  les 
.mains,  me  baser  sur  le  volume,  la  forme,  la  couleur  et  surtoat  sur 
la  difference  de  taille  entre  les  Opines  des  deux  rangies  du  mAme 
anneau.  Or,  tons  ces  caract^res  varient  avec  I'^e.  Si  les  grosses 
larves  appartenaient  mauifestement  k  Tesp^ce  G.  inte$tinalis 
(Degeer)  Leach,  il  ne  m'etait  pas  permis  d'6tre  aussi  affirmatif  vis- 
^-vis  des  formes  moins  volumineuses;  dans  ce  cas,  les  Opines 
etaient  plus  petites  et  la  difference  entre  les  deux  raogtos  devenait 
moins  sensible. 

Je  fis  part  de  mon  embarras  a  M.  Railliet  qui  eut  Tobligeance  de 
nie  donner,  pour  servir  de  termes  de  comparaison,  quelques  ^cban- 
tilloDS,  conserves  dans  I'alcool,  de  chacunedes  trois  esp^ces. 

L'examen  attentif  de  ces  larves  m'ayant  fait  d^couvrir  entre  elles 
des  differences  suffisantes  pour  les  caracteriser  k  premiere  vue,  j'ai 
pens6  qu'une  etude  comparative  de  leurs  caracteres  exterieurs  pour- 
rait  peut-etre  rendre  quelques  services  au  point  de  vue  de  la  deter- 
mination de  Tespece. 

Caracteres  communs  aux  trois  sspfccES.  —  La  larve  adulte  pos- 
sede  une  forme  ovolde,  un  pen  aplatie  ventralement,  plus  etroite  en 
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avaatqu'ea  arriftre;  I'extr^miUpost^rieureest  trooqu^suivaatua 
plan  perpeodiculaire  k  la  direction  longitudinale  de  I'animal;  le 
tegument,  (orm^de  chitine,  est  lisseet  rigide. 

Le  corps  paratt  forni6  de  11  anneaux.  Le  premier,  ou  anneau 
c^phalique,  se  compose  de  deux  parties  s^par^s  par  un  sillon.  La 
premiere,  trfes  petite,  porte  :  1*  deux  antennes  se  toucbant  i  leur 
ba§e  et  termin^es  k  leur  extr^mit^  libre  par  un  petit  bouton  simu- 
lant un  oeil ;  2°  au-dessous,  une  paire  de  grands  crochets  mandibu- 
laires  recourb^  en  dehors  et  en  arri^re,  articul^s  avec  le  squelette 
du  pharynx ;  3°  entre  ceux-ci,  une  paire  de  nidchoires  droites  dont 
le  bord  interne,  libre,  est  grossiftrement  deni£  ;  elles  s'artifulent 
^alement  avec  les  pieces  du  pharynx;  le  petit  orifice  buccal  est 
situ^  entre  les  deux  mAchoires.  Le  bord  ant^rieur  de  la  deuxifeme 
partie  de  I'anaeau  c^phalique  est  recouverl  de  plusieurs  rang^es  de 
trte  petites  Opines. 

Cette  deuxiime  partie  a  la  forme  d'untroncde  cdne,  d  base  posld- 
rieure,  6trangl6  vers  le  milieu.  Elle  pr^sente  de  chaque  cdt^  un 
bourrelet  longitudinal  surmoDt^d'un  sillon  qui  aboutit  aux  petits 
organes,  invisibles  de  I'ext^rieur,  qui  terminent  les  trach^es  en 
avant.  Ces  organes  que  Ton  appelle  stigmates  ant^rieurs,  bien  que 
d'apris  Schroeder  van  der  Kolk  (41)  lis  ne  communiquent  pas  avec 
I'ext^rieur,  sont  caches  dans  la  partie  dorsale  du  sillon  qui  s^pare 
le  premier  anneau  du  second. 

Les  dix  anneaux  qui  suivent  I'annean  c^phalique  soot  peu  difl^- 
rents  les  uns  des  autres :  ils  pr^sentent  lat^ralement  deux  bourrelets 
longitudinaux  et  sur  la  ptupart  d'entre  eux,  sauf  les  derniers,  il 
existe  une  couronne  d'^pines  h  pointe  dirlg^e  en  arri^re  :  ces 
Opines  sont  implant^ea  au  bord  ant^rieur  de  chacun  des  segments. 

Le  11*  anneau  a  une  forme  tr6s  caractAristique  :  il  oBre  en  arridre 
une  lente  transversale  limit^e  par  deux  Uvres,  une  sup^rieure, 
I'autre  inf^rieure,  mobiles,  ^paisses  et  comme  v^siculeuses,  pou- 
vant  se  rapprocher  de  fa^on  i  fermer  la  feote  herm^tiquement.  Get 
orifice  donne  entree  dans  une  cavity  au  fond  de  laquelle  est  situie 
la  lame  stigmatique,  laquelte  se  compose  de  deux  plaques  r^ni- 
formes,  d'un  brun  jaundtre,  se  regardant  par  leur  bord  concave  et 
entour^es  d'un  encadrement  chitineux.  Cbacune  des  plaques  est 
(orm^e  de  trois  arcs  conceutriques  parcoums  par  un  sillon  longi- 
tudinal auquelviennent  aboutir,  de  chaque  c0t6,  de  petites  fentes 


traDsversales.   L'espace  median  compris  entre  les  deux  plaquM 
pr^sente  k  boq  centre  une  foseette  d'od  partent  des  plis  rajroanants. 

CARACitHKB  DirefiRENTiBLs.  —  1"  LaFTS  d«  G.  iHtuHtialit  (Degcer) 
Leacb  (fig.  4,  -S  et  6).  —  Couleur  chair  jauaaire.  Longueur  du  corps, 
18  i  22°">  ;  largeur  au  septibme  aoDeau,  8"*". 

La  longueur  de  I'anneau  c^pbalique  est  plus  graude  que  son 
diam^tre  transversal  it  la  base. 

Epines  du  prfmier  anneau  tr6s  petites,  dispos6es  sur  8  rang^ 
environ  k  la  face  venlnile  et  sur  4  seulenient  k  la  face  dorsale. 


I 


.  —  Larvra  do  (iailuipliilHs  vurs  pxr  la  tact:  veotrslr,  X  Si  5.  — 
A  Kiiuche,  Ihtvc  de  (i.  ititfflinaliii  (D^-^i^t)  Leach;  au  milieu,  larve 
de  6".  h^morrhoKtalm  (L.|  Lrach ;  a  dri;Ue,  larve  de  '.'.  nataUg  (L.j 
Schlner. 

Du  deuxi^Doe  anneau  au  dixi^me  inclusivenient.  a  la  lace  iote- 
rieure,  du  deuxi^me  au  neuvi^me  k  la  face  superieure,  on  apercoit 
au  bordaDl^rieurdesauDeaux  uoe double raog^ed'^pinesallernes; 
les  Opines  du  premier  rang  sont  beaucoup  plus  grandes  que  celles 
du  second  ;  leur  disposilion  est  telle  que  la  ligne  m^diane  dorsale 
passe  entre  deux  epines  de  la  secuode  rang^e.  Chaque  couronne 
est  interrompue  au  milieu  du  dos  par  un  espace  du  qui  devient  trte 
grand  au  neuvi^me  anneau.  La  parlie  dorsale  du  dixiAme  anneau 
paratt  comptetement  nue,  malgr^  uoe  ou  deux  Opines  tr6s  petites 
plac^es  de  chaque  cAt^.  Le  ouzi^nie  anneau  est  le  seul  qui  soil 
enti^renient  d^pourvu  d'epioes. 


LARVES   DE  OARTROPHILES   ((ESTRIDES)  37 

Les  ^pioes  sont  des  tubercules  chitiDeux  cooiques  issus  du  tegu- 
ment, jaundtres  Jk  la  base,  noirs  au  sommet.  dirig^s  en  arri^re. 
L'exlr^mit^  libre  se  termioe  par  uo  renflnraent  divjs^  en  deux  par 
un  gilloD  transvereal  (flg.  6).  Cette  particularity  ne  se  retrouve  pas 
dans  les  deux  autreH  espies. 

2"  Lam  d«  G.  kxmorrhmdalix  {L.)  Leach  (fig.  4.S  et  6).  —  Forme 
plus  alloQgto  et  corps  moins  volumioeux  que  cfaez  le  G.  intestinalis 
(Degeer)  Leach. 

Coulcur  d'un  rouge  plus  ou  moius  intense,   plus  proaouc^  4 


Pig  S.—Larvei  de  Gaslrophilat  vuea  par  la  face  doraale,  X  i,  i)-"  A  gauche, 
larve  de  G.  tHtentiiMli'  {Degeer)  Loacb ;  au  mlllou,  Urve  do  ti.  hxmor- _ 
rhoidaltH  (L.)  L>eacb  ;  k  droitn,  larve  de  G.  na»atit  (L.)  Schloer. 

i'extr^mit^  posterieure.  A  leur  sortie  du  rectum,  les  larves  900t 
vertes . 

Longueur  du  corps,  13  k  16""  ;  largeur  au  6o  anneau,  6°"". 

La  longueur  de  I'anneau  c^phiilique  est  6gale  6  son  diamfitre 
transversal  k  la  base. 

Petiles  Opines  du  1"'  anneau  disposees  sur  qiintre  rang^es 
environ  k  la  (ace  inl^rieure  et  sur  deux  ou  trois  seulemenl  i  la  face 
sup^rieure. 

II  existe  uoe  double  rang^e  d'6pines  alternes  au  bord  ant^rieur 
desanueaux,  du  2"  au  G^inclusivementila  face  ventrale  etdu  2«  au 
8*  &  la  face  dorsale.  Les  epines  du  second  rang  paraissent  k  peine 


plus  petites  que  celles  du  premier.  Comme  chez  la  larve  prteMeote, 
les  couronoes  80Qt  ioterrompues  sur  la  ligDfl  m^diane  dorsale ;  TiD- 
terruption,  d6j4  large  au7*aDneau,devieDteDcore  plus  large  aa  8*. 
Les  6piDes  foot  coraplHemeot  d^faut  sur  toule  )■  partie  dorsale  dn  ^ 
aDDeau.Le8lO«etll''ani)eauxsoDteDtiiremeotd6pourvusd'epiDe8(l). 
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Fig.  6,  -  TablPHO   inoDlrnDl  In  formp  H  h  disposition  di>9  eploes  dcs 

<;.  iiitettiiialiK  (Dfigeerl  Leach,  <!.  hmmiifFhiiidahs  (L.)  Lfarh  el  U.  "«»'(''■■ 
(L.|  Schlner.  Les  cliltlres  plar^s  (i  |f'«i<'h<'  den  rolonneB  hnrlznulHlrs  Inillqucnt 
leg  DomAros  d'ordre  des  aanpaux  ;  Ic  d'  12  di^slRoe  le«  If-vrrs  sUu^os  i  la  partlc 
posMrlcnre  du  II*  aDoeau.  —  La  coloonc  V  dAslgDe  la  face  vcntrdle  Pt  la  co- 
Wnnc  T),  la  lane  dorsale.  —  Gross,  des  Opines  —  17  (. 

U's  Opines  (lig.  6)  soDl  (Xtniques,  d'lio  bruD  clair  ^  la  base,  plus 
foiic^es  »  U  pointe  que  chez  le  G.  intestinaUs. ;  {'extreinit^  libre 
ti'esl  pus  ivrmio^e  par  un  renflemeut  feadu  transversa  I  em  ent. 

|1)  Rraupr  i(>|  ttftnalo  doe  Opines  an  bord  ant^iipor  rt  feDlral  du  lO"  anii««n, 
pliii  peliles  i](i'iiux  anneaux  pr^ci^dpnts,  Sur  \pf-  S  larv«s  qup  j'al  pxamln^es,  une 
orule  prp«ent.iit  3  Aplnea  h  peine  vislbles  a  eel  anneau,  les  4  suItpb  en  ^Ufeil 
tntalnnient  privi'es.  II  Axlste  peut-Alre  plualears  varli^l^s  de  la  m^me  eap^cp. 
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9^  Lar?e  de  G.  nasalis  (L.)  Schioer  (flg.  4,  5  et  6).  —  Forme  plus 
ovoide  que  dans  les  deux  esp^ces  pr^c^dentes.  La  couleur,  d'abord 
blaoche,  avec  extr^mitA  post^rieure  rouge,  devient  d'un  blanc  jaune 
cire  lorsque  les  larves  out  achev^leur  croissance. 

Longueur  du  corps,  13  k  15°^°^;  largeur  au  septieme  anneau, 

La  longueur  de  I'anneau  c^pbalique  est  egale  k  son  diametre 
transversal  k  la  base. 

Epines  da  premier  aoneau  tr^s  petites,  dispos^es  sur  quatre 
rang6es  environ  a  la  face  inf^rieure  et  sur  deux  seulement  k  la  face 
superieure.  C'est  k  pen  pr^s  la  m^me  disposition  que  chez  la  larve 
de  G.  haBfnorrh&idalis . 

Les  anneaux  porteurs  d*6piDes  sont  les  monies  que  chez  le  G. 
intestincUis^  mais  au  lieu  de  deux  rangees  on  n'en  trouve  plus 
qu'une  au  bord  anterieur  de  cbacuu'd'eux.  Cette  uuique  rang^e 
correspond  au  premier  rang  des  deux  larves  pr6cedeutes.  Elles 
existent,  par  consequent,  k  partir  du  deuxi^me  jusqu'au  dixi^me 
anneau  inclus  k  la  face  ventrale  et  jusqu'au  neuviime  seulement  a 
la  face  dorsale. 

Sur  le  milieu  du  neuvi^me,  dorsalement,  la  couronne  presente 
une  interruption  assez  considerable.  Le  onzi^me  anneau  seul  est 
enti&rement  nu. 

Les  tubercules  epineux  (fig.  6)  sont  blancs  a  la  base,  brun 
fonce  k  I'extr^mit^  libre.  Celle-ci  est  termin^e  en  pointe,  sans 
renflement. 

J*ai  resum6  dans  le  tableau  suivant  les  caract^res  qui  permettent 
d'arriver  rapidement  k  la  determination  des  trois  esp^ces  de  larves 
^tudi^es  ci-dessus  : 


40 


Epine8(saof  celles 
dtt  1"  anneaa) 
dfspos^es  : 


J.   6UY0T 


Sur  f  rangeea  alternes,  let 
Opines  de  la  V  ranf;<^ 
6UDt  plos  d^Telopp^<^  qae 
celles  de  la  seconde. 

Face  Tentrale  do  tO*  aonean 
et  face  domlo  du  9*  : 


Stir  utie  rangee  : 

It*  aonean  teul,  compl^to- 
Dieot  priT<^  d'<^plnes. 

'    Extr^mlt^  llbre  des  Opines 
\      poiotoo.  sans  renflcment .. 


\ 


Monies  de  nombreoses  ^pt- 
De«,  coBBie  aos  anaf » 
pr^cMeaU. 

It*  aniiean  sent,  ooaplcie- 
ment  d^poorro  d'eplnes. 

L'eztr^Blt^  llbre  de« 
est  lermln^  par  no 
ment  sph^riqoe  dlvla^ 
dens  par  one  feste 
▼ersale.  .    CintesUnaU* 
(Degeer)  lioach. 


Noes  on  prteentant  q«elq««s 
rarea  opines  irte  peliten. 

to*  et  tt*  anneanx.  compM. 
tement  d^ponrrns  d'^pines . 

L'estr^mlt«  llbre  dea  Opines 
est  pointne,  sans  resOe- 
ment.  G.  hMmorrhoiddivf 
(L.)  Leacb. 


G.  nasal  IS  (L.)  Scblner. 


LAsioNs  caus£e8  par  les  larves  de  (iastrophilus  intestinalis 

(Dbgkkr)  Leach. 

Lorsqu'oD  ouvrerestoraacd'uD  Cheval  que  Ton  vientde  sacrifier, 
il  est  bien  rare,  a  defaut  de  larves,  de  ne  pas  y  trouver  des  traces 
plus  ou  moins  oombreuses  de  leur  implantatioD  daos  la  muqueuse. 
Presque  tous  ceux  que  j'ai  eu  roccasion  d*observer  renfermaieDt  des 
larves  dont  le  aombre  variait  entre  2  et  358,  m^langees  k  des  lesions 
en  plus  ou  moiDS  grande  quantity ;  plus  il  y  avait  de  lesions,  nioins 
nombreux  ^taient  les  parasites,  et  inversement.  II  est  frequent 
d*en  rencontrer  une  centaine  k  la  fuis,  mais  ce  nombre  est  sou  vent 


^ 
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cMpass^T  VallisDieri  (43)  en  a  conipt^  ROO,  Numao  (28),  1013  et 
m6niedav»utage,  dans  le  mfioie  esloniac. 
Ed  France,  les  larres  lee  plus  communes  sont  celles  de  G.  iules- 


Fi{(.  7.  —  ParlioD  de  la  muqueuse  gastrique  da  Clievnl  covahle  par  le»  larvcs  de  Gaslrophiltn 
inlesliwilU  jDefceer)  Leach.  Gnodeur  oaturelle.  On  apertoit  Detleoient  la  Ugoe  de  s6para- 
tioD  des  deux  mcs.  Des  larves  Eoat  Implaat^es  aur  la  muqueuBe  du  sac  gauche,  m^lang^s  A 
des  alvtoles  vldes. 


tinalis  (Degeer)  Leach,  eosuite  Tlennedt  celles  de  0.  hmmorrhoidalis 
(L.)  Leach  et  de  G.  namlii  (L.)  Schiner.  J'eD  ai  recueilli  1120  dans 
12  estomacs  de  Chevaux,  k  Rennes,  dans  le  cou rant  de  I'^t^  der- 
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nier  ;  une  seule  apparteaait  ii  la  secoode  esp6ca,  toutes  les  aatm 
^taient  des  larves  de  G.  intestinalU. 

Leur  endroit  de  prMilectioo  est  le  sac  gauche  de  I'estooaac ;  ell« 
sojit  groupies  sur  cette  portion  de  la  muqueuse  gaalrique  au 


'-.fe% 


Utj^J^' 
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Flff.  8.  —  Groupe  do  larves  de  Gastropkilux  intettinalix  |Dege«r|  Leach  SxM 
Bar  la  mnqueuse  du  sac  droit  de  restamac  du  GheTa).  GraDdenr  nalarelle. 

▼oisiaage  de  la  cr^te  qui  la  K^pare  de  celle  du  sac  droit,  la  t6te 
flufoDC^e  daas  des  alveoles  (fig.  7).  II  est  exceptiooDel,  dit  Railliet 
(88),  de  les  voir  instances  sur  la  muqueuse  velout^e  du  sac  droit; 
lorsqu'on  les  troure  en  cet  endroit,  le  plus  souvent  ce  sont  des 
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larres  qui  99  sont  d^plactos  apris  la  mort  de  I'hdte.  Maie  alors  elles 
ne  sont  pas  fix^es  duns  des  alveoles.  Puisque  les  exemples  en 
sont  tr^s  rares,  je  pease  qu'il  n'est  pas  sans  ioter^t  de  signaler  les 
deux  cassuivants. 


Fig.  9.  —  Htme  gr»npe  de  liirvn  que  dana  la  flguro  8.  Le«  larveg  les  plus 
Toialnee  de  la  limile  de  a^paratioo  dei  deux  $ac8  ont  M^  enlevtes  pour  monlrer 
qu'ellea  dlaleot  Ax^t  dans  dva  alv^lea  dc  la  muqueuae  (jaslropflorfque. 
tirandeur  nalarelle. 

Dans  le  premier  (fig.  '8),  les  larves,  au  aoiubre  de  119,  sont 
groupies,  serines  les  unes  conlre  les  aulres,  sur  ua  espace  i  peu 
prte  rectangulaire  mesurant  11  centimetres  de  long  sur  8  ceotimi- 
tres  de  large.  L'ensemble  (orme  une  grappe  A  cheval  sur  la  ligne 
festonn^e  qui  s^pare  les  deux  sacs,  mais  tandis  qu'eile  empiele  d'un 
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centimMre  k  peiira  sur  la  muqueuse  K^urhe,  elle  envabit  la  p*rtir 
iJroite  8ur  une  longueur  de  7  centi mMres.  Je  me  suis  assure  qu'a 
ce  Diveau  la  cr^le  io termed iaire  aus  deux  aacs  ae  (aiaait  pas  ub 
detour  k  droile  jraur  englober  la  masse  des  parasites.  J'ai  d^tache 
de  la  parol  les  larves  qui  cachaient  celte  Ijgoe  (fig.  9)  et  me  suis 
coovaiocu  que  celle-ci  ae sVcaitail pas  sensiblement  de sa  directioo 
Dormale.  A  la  place  de  chaque  larve  exislait  ud  alveole  caracl^rw- 
tique  et  Butfisammeot  profond  pour  attesler  qu'il  ^tait  de  datr 
aDcienne. 

DauB  le  second  cas,  les  larves  ^taienl  au  nombre  de  28  et  appar- 
tenaient  toutes  Jk  Tespftce  Gastrophilm  intrxtinalig  (Degeer)  Leacb. 
corame  ci-dessue.  Elles  occupaienl  sur  la  muqueuse  gastropylori- 
que  un  espace  de  40  ceotimAtres  carres  envirou  ;  mais  ici  elles 
etaient  suffisammeDt  espacdes  pour  que  I'oD  pAt,  a  premiere  vue, 
s'assurer  qu'elles  Maient  bieu  lix^es  sur  cette  portioD  de  la  mu- 
queuse gastrique. 

Les  deux  pieces  dont  11  vient  d'etre  questioo,  placees  daus  le 
forinol,  sout  couserv^es  d&ns  les  coliertioos  de  la  Faculte  des 
Sciences  de  Reones. 

AnATOMIK   PATHOLOGIQUE   DBS   LfelONS 

Je  laisse  voloatairement  de  c6ii  les  lesions  rares.  telles  que  les 
perluratioQs  de  restomac ;  )e  m'occuperai  seulemeot  de  celles  que 
Ton  observe  hRbituellement. 

Leg  nombreux  autcurs  qui  se  sont  occupes  des  larves  gastricoles 
ODl  tous  vu  et  dteril,  d'une  fa^on  sonimaire,  les  ulcerations  qui 
garnisseot  l<i  surface  de  la  muqueuse  slomacale  des  Equidfe 
eovahis  par  les  QCstres.  A  cause  sans  doute  du  peu  d'importance 
qu'elles  paraieseut  avoir,  ils  se  sont  born^s  k  decrire  la  forme  et 
les  dimensions  des  l^ioos  vues  k  I'aeil  nu.  Aucun  d'eux  u'a  eu  la 
curiosity  de  les  examiuer  au  point  de  vue  liislologique. 

Cependant  Wedl  (44),  k  propos  de  la  cicatrisalion  des  plaies 
Iaiss6es  par  le  Oaslropkilus  inte^linalis  (Degeer)  Leach,  doone  les 
dimensions  dc  I'alvtole  et  s'exprime  ainsi :  «  dans  cette  ravit^  se 
depose  peu  k  peu  du  tissu  4pitl]4lial  qui  est  <ouleve  par  I'obtu- 
ration  progressive  de  la  cavil^  par  du  tissu  conjonctif  de  nouvelle 
formation.  Ce  tissu  epitbdlial,  forme  de  plusleurs  couches,   se 
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pr^ente  sous  la  forme  d'une  plaque  defavus.  La  coloration  jaune- 
sale  de  la  cicatrice  est  due  k  la  necrose  de*r6pithelium  et  aux 
nombreux  bacilles  eo  b^tonnets  qui  s'y  trouvent.  Finalement  il  d€ 
reste  plus  qu*une  depression  scutelliforme.  » 

Ces  quelques  lignes  constituant  k  ma  connaissance  Tunique 
document  sur  la  question,  j'ai  recberch^  quelles  etaient  les  modi- 
fications histologiques  apportees  dans  la  muqueuse  gastrique  par 
les  parasites  dont  elle  est  si  souvent  infest^e. 

Technique.  —  La  petite  portion  d'estomac  que  Ton  desire  6tudier 
doit  dire  pr^lev^e  le  plus  tdt  possible  apr^s  la  mort  du  Cheval,  aGn 
d'6viter  les  phdnonidnes  d'autodigestion  qui  s'eflectuent  dans  le 
viscdre  apr^s  qu*il  a  6X6  s6par6  de  Tanimal.  Cette  precaution  n'a 
toutefois  qu'une  importance  relative  lorsqu*il  s'agit,  comme  dans 
le  cas  present,  ctu  sac  gauche.  Ce  dernier  est,  en  eSet,  tapissd  d'un 
epithelium  pavimenteux  stratifi^  du  type  6pidermique  tr^s  resis- 
tant, sur  lequel  le  sue  gastrique  a  pen  d'action. 

Dans  les  conditions  oil  je  me  suis  trouve,*j'etais  en  possession  du 
visc^re  une  beure  environ  apr^s  que  le  Cheval  eilkt  cesse  de  vivre. 

On  decoupe  le  fragment  k  examiner  et  on  le  plonge  aussit6t  dans 
un  liquide  fixateur.  Celui  qui  m'a  donne  les  meilleurs  resultats  est 
le  formol  picrique  ou  liquide  de  Bouin. 

Apres  fixation,  on  traite  la  piece,  selon  la  methode  habituelle, 
sticcessivement  par  Talcool  k  70<>,  Talcool  k  OO^*,  Talcool  absolu,  un 
melange  k  parties  egales  d'alcool  absolu  et  de  xylol,  le  xylol  pur, 
un  melange  k  parties  egales  de  parafBne  et  de  xylol,  puis  on  inclut 
dans  la  paraffine  pure. 

Les  coupes,  apr^s  double  coloration  k  I'hemaluu  et  reosine  sont 
deshydratees,  eclaircies  k  Tessence  de  girofle  et  montees  dans  le 
baume. 

Avant  de  commencer  retude  microscopique  des  lesions,  je  pense 
qu'il  n'est  pas  inutile  d'indiquer,  en  quelques  mots,  la  structure 
normale  de  Testomac  du  Cheval. 

Anatomie  normale  de  l*estobiac  du  Cheval.  —  Si  Ton  consulte 
le  traite  d'anatomie  comparee  de  Chauveau  et  Arloing  (9)  on  y 
trouve  que  ce  viscdre  est  un  sac  membraneux,  d'une  capacite  de 
i4  k  15  litres,  etrangie  dans  sa  partio  moyenne  et  dans  lequel  on 
distingue  :   1°  deux  faces.  Tune  anterieure,  Tautre  postSrieure ; 
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» 

99  une  grande  courbure  ou  courbure  convexe ;  3'  une  petite  eaurbmre 
ou  courbure  concave  ;  4*  une  extr&miU  gauche  ou  cul-de-ioe  gemehe^ 
reofl^e  en  forme  de  grosse  tuMrositd  ;  5<*  uoe  extrimiU  draite  oe 
cul'de-sac  droit,  moins  yolumineuse  que  la  prteMeote»  recoarbte 
en  haul  et  continue  avec  le  duodenum. 

Quand  on  examine  Testomac  ouvert,  on  est  frapp^  du  oontraste 
qui  existe  entre  sa  partie  gauche  et  m  partie  droite ;  la  ligne  de  demar- 
cation est  representee  par  une  crAte  saillante,sinueu8e,extreniemeot 
netle,  faisant  tout  le  tour  de  Torgane.  C*e8t&  cette  cr^te  que  corres- 
pond, a  Texterieur,  la  depression  circulaire  qui  s^pare  les  deux  sacs. 
Dans  la  partie  gauche,  appel^e  $clc  gauche,  la  muqueuse  est  blanche, 
s6che,  resistante  et  recouverte  d'une  epaisse  couche  d'epith61ium. 
EUe  est  identique  k  celle  de  Tcesophage ;  cette  portion  de  restomac 
est  d'ailleurs  consicieree  comme  un  evasement  du  conduit  oesopha* 
gien.  A  droite,  la  muqueuse  devient  Epaisse,  rid^e,  spongieuse,  tr6s 
folliculeuse,  prend  une  teinte  rouge  brunfttre,  rendue  marbr^e  par 
des  taches  beaucoup  plus  foncees,  perd  de  sa  consistance  et  ne 
paratt  plus  revetue  que  d'une  ieg6re  pellicule  epitheiiale.  C'est  le 
sac  droit,  le  veritable  estomac  des  SolipMes  oCi  s*eiabore  le  sue 
gastrique.  Le  cardia  se  trouve  k  Tentree  du  sac  gauche,  le  pyhre 
termioe  Textr^mite  du  sac  droit. 

Parois.  —  Les  parois  sont  form^es  de  trois  tuniques  :  1*  une 
membrane  externe,  sireuse,  dependance  du  peritoine  ;  2®  une 
membrane  moyenne,  musculeuse^  constituant  le  muscle  moteur  de 
restomac.  Au  niveau  du  sac  gauche,  ce  muscle  est  forme  de 
3  plans  superposes  de  fibres  musculaires :  uo  plan  moyen,  un  plan 
super6ciel  et  un  plan  profond.  Les  fibres,  circulaires  dans  le  plan 
moyen,  sont  disposees  en  anses  dans  les  deux  autres  de  telle  sorte 
que  les  fibres  d'un  plan  croisent  la  direction  des  fibres  de  Tautre  ; 
30  une  membrane  interne,  mtuiueusey  separee  de  la  pr^cedente  par 
du  tissu  conjonctif  l^che  qui  lui  permet  de  glisser  facilement  sur 
la  tunique  musculeuse. 

Muqueuse,  —  N*ayant  trouve  que  des  renseignements  epars  et 
incomplets  sur  la  structure  de  la  muqueuse  du  sac  gauche,  la 
description  suivante  se  rapporte  a  mes  observations  personnelles. 

Lorsqu'on  examine  une  coupe  perpendiculaire  k  la  surface  de 
cette  membrane  (fig.  10),  on  s'imagine  avoir  devant  les  yeux  une 
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section  de  la  peau  d'uu  Mammif^re.  L'^tonnemeot  sera  de  peu  de 
dur^e  si  I'on  songe  qu'elle  u'est  qu'un  prolongenienl  de  la  muqueuse 
de  I'oesophage  dont  la  gtructure  est  analogue  k  celle  de  la  peau. 
Comme  ceUe  derni^re  elle  est  dermopapillaire  avec  ^pith^lium  du 


ng.  10  — Coupe  perpeodlculalrea  la  parol  du  aac  gaucbodeleBtomacdu  ChevaE, 
paasapt  par  le  milieu  d  un  alvAolc  creus^  par  la  Jarve  de  Gastrophilug 
intettinalit  IDegeer)  Ledcb  X  ^  —  ''  derme  de  la  muqucuie  ;  ee,  coucbe 
■aperflclelle  de  r6plth£lluin  em  corps  niuqueux  de  Hatplghl  f,  [ente  daaa 
le  derme;  M,  dlvertlcule  ou  ^lalt  logfi  le  crochet  maudibulalre  m,  dipresilon 
qui  recevalt  lea  deux  macholres  Mm  muscle  moteur  de  I  estomdc  ;  mm,  mua* 
culalre  muqueuse  p  partie  du  derme  cnvahle  par  les  leucocytes ;  tc,  tlasa 
eon]oiict[f  soua-muqueui  Ik  tissu  contoDcUf  sous  sAreui  t  vatsseau  de  ta 
soua-muqneuse  ;  z  musculalre  muqueuse  reiev^  vers  le  food  de  I'alvtele. 

type  malpighien,  mais  elle  poss6de  en  plus  un  muscle  qui  lui  est 
propre,  la  musculaire  muqueuse  [mmcularix  mucoss],  qui  D'existe 
pas  daus  la  peau.  Elle  comprend,  eu  allaot  de  I'int^rieur  de  la 
cavite  vers  I'ext^rieur  : 
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i^  Epilhdium  pammenteux  HratifU  du  type  des  rouqoeases  dans 
lequel  oo  distingue :  1^  une  couche  superficielle  doot  toutas  les 
cellules,  ]usqu*a  la  surface,  possedent  des  noyaux  {ec);  £•  ub 
r^seau  muqueux  de  Malphigi  (em) ;  3^  une  couche  g^n^ratrice  ; 

2^  Derme  (d)  pourvu  de  papilles  du  type  ad^lomorphe,  c'est-^- 
dire  qu'elles  sont  noy6es  dans  I'^pith^lium  sans  faire  saillie  k  la 
surface  libre  de  la  rouqueuse ; 

3^  Mtisculaire  muqueuie  (mm), 

Selon  Renaut  (S5),  les  glandes  cBsophagiennes,  situ^  chez  les 
autres  Mammif^res  au-dessous  de  la  musculaire  muqueuse,  font 
d^faut  chez  le  Cheval.  Je  me  suis  assure,  ce  qui  ^tait  facile  4  pr^- 
voir,  qu'elles  n'existent  pas  davantage  au  niveau  du  sac  gauche. 

La  muqueuse  du  sac  droit  comporte  : 

fo  Un  ipithdium  cylindrique  dont  toutes  les  cellules  sont  muci- 
pares  et  du  type  caliciforme  ; 

2*  Une  couche  glanduleuse  ; 

3*"  Vne  musculaire  muquensel  qui  envoie  des  prolongements  enire 
les  glandes  de  la  couche  pr6c6dente  et  qui  est  beaucoup  plus  ^paisse 
que  celle  du  sac  gauche. 

Lbsion  examinee  au  microscope.  —  Je  suppose  une  coupe  passant 
par  le  centre  d'un  alveole  (fig.  10).  La  lesion  est  creus^e  unique- 
ment  aux  d^pens  de  la  muqueuse ;  le  fond  de  la  cavity  n'atteint 
mdme  pas  le  tissu  conjonctif  sous-muqueux.  Quant  au  muscle 
moteur  je  n'y  ai  jamais  trouv6,  a  ce  niveau,  la  depression  signal^ 
par  quelques  auteurs ;  je  suis  toutefois  dispose  k  croire  qu'elle 
existe.  lorsque  la  larve  s'est  enfonc^e  au  del^  deson  premier  anneau. 

La  lesion  a  la  forme  d'une  petite  cupule  limit^e  k  la  surface  par 
un  bourrelet  circulaire.  Son  diam^tre,  qui  est  de  2>&™  k  Tentr^e, 
diminue  ensuite  progressivement  jusqu'au  fond  de  la  cavity  ;  elle 
a  1™™  5  de  profondeur.  Mais  ces  dimensions  peuvent  atteindre  4*™ 
en  largeur  sur  3°^°^  en  profondeur.  On  peut  m^me  voir  deux  larves 
fix^es  dans  le  m^me  alveole  ;  celui-ci  pr^sente  alors  n^cessaire- 
ment  une  largeur  plus  grande. 

La  partie  centrale  du  fond  de  la  cavity  offre  une  petite  depression 
(fig.  10,  m)  k  bords  surelev6s,  occupee  par  les  deux  mdchoires.  Peu 
visible  dans  la  r}g.  8,  ou  la  coupe  n'est  pas  m^diane,  on  la  distingue 
mieux  dans  la  (\g.  7.  Les  parties  lal^ralesformentdeux  diverticules 
pour  loger  les  deux  crochets  mandibulaires  (fig.  10,  M). 
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Les  parois  de  la  cupule  sont  constitutes  en  partie  aux  d^pens  de 
r^pith^lium,  en  partie  aux  d^pens  du  derrae  de  la  muqueuse.  La 
couche  superficielle  ^pitbdliale  etle  corps  muqueux  de  Malpighi 
tallies  en  biseau  sont  incompl^tement  d^truits  au  niveau  de  la 
Iteioo.  On  dirait  qu*en  s'enfoncant  dans  la  muqueuse,  la  larve  les 
a  entralo^s  ^  sa  suite.  L'^pitb^lium  a  totalement  disparu  dans  la 
partie  profonde  de  la  cavity  donl  le  fond  est  iorm6  par  le  derme  de 
la  inuqueuse. 

Au  voisinage  de  la  lesion,  r^pithelium  a  conserve,  sauf  I'^pais- 
seur,  les  caract^res  qu'il  poss^de  dans  les  endroits  sains  de  la 
membrane  :  les  cellules  de  la  couche  superficielle  sont  toutes 
munies  de  noyaux  jusqu'^  la  surface ;  le  corps  muqueux  de  Mal- 
pigbi  ne  paratt  avoir  subi  aucune  modification  notable. 

C'est  dans  le  derme  qu*il  fautcbercber  lesd^g^ts  occasionn6s  par 
la  larve  :  on  y  remarque  une  abondante  infiltration  leucocytaire 
(fig.  10,  p)  ayant  la  forme  d'un  cercle  dont  le  centre  occuperait  le 
milieu  du  fond  de  Talvtole  et  qui  serait  interrompu  du  cdt6  libre 
de  la  muqueuse  par  Tencocbe  due  i  la  larve.  Le  nombre  des  glo- 
bules blancs  va  en  diminuant  dans  tons  les  sens  k  mesure  qu'on 
s'^loigne  du  centre  de  la  lesion,  de  telle  sorte  qu'au  niveau  de  la 
sous-muqueuse  il  n'y  a  plus  que  quelques  rares  cellules  embryon- 
naires.  La  tunique  musculaire  est  indemne.  La  musculaire  mu- 
queuse, si  nette  dans  les  regions  saines,  est  dissociee  et  se  relive 
vers  le  fond  de  la  cupule  (fig.  10,  z) ;  il  semble  qu'elle  ait  6t£ 
aspir^e  par  les  mouvements  de  succion  du  parasite ;  visible  dans 
la  partie  gauche  de  la  figure  elle  a  compl6tement  disparu^  droite. 

Les  Elements  de  la  zone  malade  sont  formes  des  leucocytes  qui 
ont  traverse  par  diap6d6se  les  parois  des  vaisseaux  des  environs,  et 
des  cellules  fixes  du  tissu  conjonctif  dermique  revenues  k  Tetat 
embryonnaire.  Je  n'ai  jamais  vu  la  bouche  de  la  larve  appliqu6e 
sur  un  vaisseau. 

Les  degits  se  r^sument  par  consequent  en  une  destruction  d'une 
partie  de  la  muqueuse  et  en  une  petite  inflammation  localis^e  se 
traduisant  par  une  agglomeration  dans  le  derme  de  nombreux 
globules  blancs  autour  du  point  d'implantation  de  la  larve.  C'est 
une  reaction  inflammatoire  banale  analogue  k  celle  qui  se  produit 
autour  d'un  corps  Stranger  quelconque. 

On  comprend,^des  Idrs  pourquoi  les  Chevaux  ne  paraissent  pas 
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souflrir  de  la  prtoence  de  ces  parasites  dans  uo  organe  auisi 
important  que  Testomac.  On  s'expliquera  encore  mieuz  ce  fait  si 
Ton  soDge  que  les  larves  soot  en  gto^ral  fixtes  dans  la  partie  de  oe 
viscire  od  les  glandes  sout  absentes.  Elles  n'occasionnent  de  cette 
faQon  aucun  trouble  dans  la  secretion  du  sue  gastrique  et  par  soke 
n'apportent  pas  d'entrave  apprteiable  dans  les  fonctions  digestives. 

Mode  d'implantation  de  la  larve.  —  Pour  savoir  comment  la 
larve  est  fixte  k  la  muqueuse,  il  est  nteessaire  que  la  section  soil 
perpendiculaire  k  la  paroi  de  I'estomac  et  coupe  en  m£me  temps  le 
premier  anneau  de  Tinsecte  suivant  un  plan  qui  passe  k  la  fois  par 
les  deux  crochets  mandibulaires. 

II  est  assez  diffi- 
cile d*obtenir  une 
telle  preparation, 
mais  k  Taide  de 
coupes   en   serie 
convenablement 
choisies  on  peut 
determiner  d*ane 
fa^on    suffisam- 
ment  exacte  la 
nianiftre  dont   le 
parasite     occupe 
son  alveole.  C'est 
ainsi  que  je  suis 
parvenu  k  repr^- 
senter  ( fig.    11 ), 
sans    etre    trop 
schematique,  le  mode  de  fixation  de  la  larve  de  GastrophUus  inus- 
tinalis  (Degeer)  Leach. 

L'anneau  c^phalique  remplit  k  peu  pr^s  complMement  la  cavity. 
L'intervalie  compris  entre  les  parois  de  Talv^ole  et  Tanimal, 
insignifiant  sur  les  c6t6s,  est  presque  nul  dans  le  fond  ;  la  larve  y 
applique  exactement  rextr6mit6  ant^rieure  de  la  t^te.  Les  crochets 
mandibulaires  et  les  m^choires  se  moulent  dans  les  depressions 
signaiees  lors  de  la  description  de  la  cavite  alv^olaire. 

La  largeur  et  la  profondeur  de  la  cupule  sont  en  rapport  avec  les 
dimensions  de  Tanneau  c^phalique  de  la  larve.  Celle-ci  semble 


Ffg.  11.  —  ParUe  ant^rieure  d'une  larve  de  Gaatrophilus 
inteslinuliif  Implant^e  dans  la  muqueuse  gastrique 
gauche  du  Cheval.  X  t1-  —  ^^%  coucbe  superficlelle 
de  r^pith^lium ;  em^  corps  muqueux  de  Malpighl;  Jf, 
Crochet  mandlbulaire  de  la  larve;  m,  mdcholre  ;  Ph 
pharyuz ;  ts^  orgaoe  spoogieux  termlDaot  une  des 
grosses  trachea  lougltudinales  de  la  larve. 
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astreinte  k  arr^ter  son  action  destructive  lorsque  son  premier 
anneau  est  compl6tement  engage  dans  la  muqueuse;  par  suite  de 
raugmentation  rapide  de  largeurdes  anneaux  suivants,  Tlnsecte  ne 
peut  plus  ayaocer  dans  les  tissus  de  rh6te.  Parfois  cependant  il 
r^ussit  k  enfoncer  son  2«  anneau ;  I'alv^ole  est  dans  ce  cas  plus 
considerable.  C'est  qu'alors,  craignant  sans  doute  d'etre  entratnd 
hor8  de  la  muqueuse  par  les  mati^res  alimentaires  solides  qui 
balayent  la  face  interne  de  Testomac,  Tanimal  op^re  des  tractions 
plus  fortes  et  arrive  ainsi  k  faire  p^n^trer  une  plus  grande  partie  de 
son  corps  dans  la  paroi  gastrique. 

Explication  du  stiouR  des  larvbs  dans  l'estomac,  tirAe  de  l'^udb 

DES  LtelONS. 

Apr^s  un  examen  attentif  des  dteordres  produits  sur  la  muqueuse 
stomacale  et  de  la  mani^re  dont  la  larve  y  est  implant^e,  j'ai 
cherch^  k  donner  une  interpretation  k  un  certain  nombre  de 
questions  qui  se  pr^sentent  naturellement  k  Tesprit. 

1.  —  Pourquoi  les  obsei^e-ton  exclusivement  dans  le  sac  gauche  ? 

II  est  probable  que  les  larves  arrivant  dans  Testomac  se  fixent 
n'importe  od  mais  que,  seules,  celles  de  gauche  trouvent  dans 
F^pi thulium  pavimenteux  stratifie  de  cette  portion  de  Torgane  une 
base  d'implantation  suffisamment  r^sistante  pour  leur  permettre 
de  s'y  fixer  solidement. 

Celles  qui  s'implantent  dans  la  membrane  molle  et  friable  du 
sac  droit,  k  6pith61ium  totmi  d'une  seule  assise  de  cellules  sans 
cesse  renouvel^e,  sont  d^logees  k  la  premiere  occasion.  Ce  n'est 
qu'exceptionnellement  qu*elles  arrivent  k  s'y  maintenir. 

2.  —  Pourqtu)i  sont-elles  groupSes  dans  le  voisinage  de  la  crSte  qui 
sSpare  les  deux  sacs  ? 

Cette  question  restera  tr^s  embarrassante  tant  qu*on  ne  saura 
pas  exactement  de  quoi  se  nourrissent  ces  Mres  singuliers.  Peut- 
6tre  les  substances  ^labor^es  dans  le  sac  droit  ont-elles  une  action 
efficace  sur  le  d^veloppement  des  larves ;  celles-ci  se  placeraient 
alors  le  plus  pr6s  possible  de  ces  substances,  tout  en  se  fixant  en 
dehors  de  la  muqueuse  gastropylorique  oi!i  il  leur  est  impossible  de 
se  maintenir. 
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3.  —  De  quoi  8€  nourrisifnt-elles? 

Bracy  Clark  (5)  designait  les  larves  de  restomac  sous  le  nom  de 
gastricoles  chylivores,  croyant  qu'elles  se  nourrissaient  da  prodoit 
de  la  digestion  stomacale. 

Puisqu'on  les  a  rencontr^es  dans  rcesophage  el  le  pharynx,  il  est 
bien  evident  qu*eUes  ne  vivent  pas  de  cette  matiere,  car  il  n'y  en  i 
pas  dans  ces  regions.  Si  Ton  admet  qued'autres  animauz  de  la  mtae 
famille,  TtiEstre  du  Mouton  {(Estrus  avis  L.)  et  rSypodenne  da 
Boduf  (Hypoderma  botis  Degeer)  se  noiirrissent,  le  premier  du  macns 
secr^t^  par  la  muqueuse  du  nez  et  des  sinus  frontauz  da  Mooton, 
le  second,  du  pus  de  Tabc^s  qu*il  a  cr^^  en  s'introduisant  sous  la 
peau  du  BoBuf,  il  sera  pennis  de  supposer  que  les  (Estres  de  Testo- 
mac  trouvent  leur  aliment  dans  les  produits  inflammatoires  de  li 
muqueuse  gastrique. 

Le  mode  d'implantation  de  la  larve  prouye  en  faveur  de  oette 
hypotbtee.  Le  parasite  est  en  eflet  si  intimement  appliqu^  au  fond 
de  Talv^ole  par  son  anneau  c^pbalique  que  les  liquidesde  Testomac 
ne  peuvent  arriver  k  sa  bouche  ;  c'est  par  consequent  dans  la  paroi 
m^me  qu'il  est  oblige  de  chercher  sa  nourriture. 

11  m'a  sembl6  reconnaltre  entre  les  deux  lames  chitineuses  do 
pharynx  ^fig.  11,  Ph)  un  organe  dont  le  rAle  seraitde  servir  de  pis- 
ton lorsque  la  larve  exerce  des  mouvements  de  succion. 

Malgr^  raes  recherches  je  n'ai  pu  d^couvrir  de  globules  blancs  ou 
rouges  dans  le  pharynx,  ni  m^me  entre  les  mdchoires.  Si  ces  el^ 
ments  ne  servent  pas  a  la  nutrition,  il  devient  alors  tr^s  probable 
que  celle-ci  s*ei!ectue  aux  depens  de  la  partie  liquide  de  I'inflam- 
mation,  c*est-a-dire  du  plasma  conjonctif  exsude,  comme  cela  arrive 
partout  oO  il  y  a  irritation  d'un  tissu  quelconque. 


Vitality  des  larves  adultes  dk  Gastrophilus  intestinalis 

(Degebr)  Leach. 

Dans  le  but  de  d^barrasser  les  ChQvaux  des  larves  de  lestomac, 
un  grand  nombre  d'exp^rimentateurs  les  ont  soumises  ^  Faction  de 
substances  ayant  un  pouvoir  toxique  plus  ou  moins  grand :  tons  ont 
6t6  frappes  du  degr^  de  resistance  extreme  que  ces  ^tres  opposent 
aux  agents  les  plus  violents.  Numan  (28)  a  prouv^  qu*aprte  un 
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s^jour  de  trois  ou  quatre  heures  dans  des  solutions  d'arseoic, 
d'Assa  foeiida,  de  Noix  vomique,  de  strycbine,  de  sulfate  de  cuivre, 
de  sublime,  de  CiguS,  d'Acouit,  de  Belladone,  dans  Tessence  de 
t^r^benthine,  elles  continuaient  ^  vivre  un  temps  variant  entre 
trois  et  dix  jours.  Mais  plac^es  dans  le  chlore,  liquide  ou  gazeux, 
les  vapeurs  d'acide  cyanhydrique,  Fammoniaque  liquide,  elles 
furent  trouv^es  mortes  au  bout  de  quatre  heures. 

Bourgelat  (8)  les  a  vues  demeurer  vivantes  au  bout  de  quatorze 
jours  dans  I'huile  et  de  six  semaines  dans  I'eau,  ce  que  Numan 
r^voque  en  doute. 

Je  oie  suis  livr6  ^  quelques  experiences  qui  viennent  conBrmer 
celles  qu'avaient  faites  auparavant  ces  deux  auteurs. 

i^  Je  plongeai,  le  8  juin  1900,  dans  une  solution  aqueuse  de 
formol  h  3  V^  une  portion  d'estomac  de  Cheval  recouverte  de 
358  larves.  Le  13  juin,  c'esl-^-dire  5  jours  aprto  Timmersion,  quel- 
ques larves  resides  accrochdes  k  la  muqueuse  ^taient  encore 
vivantes. 

2^  Dans  une  solution  saturde  de  sublimi  corrosif  dans  Teau 
distillde,  j'ai  vu  des  larves  fatre  des  mouvenients  une  beure  apr^s 
que  je  les  y  avais  mises ;  au  bout  de  deux  heures  elles  avaient  cess^ 
de  vivre. 

30  Le  20  novembre  1900,  on  m'apportait  un  lambeau  d'estomac 
couvert  de  larves  provenant  d'un  Cheval  tue  le  jour  m6me.  Ce 
lambeau  plough  dans  le  formol  d  3  ^/o  en  dtait  extrait  six  heures 
apr^s  et  placd  dans  une  chambre  humide  k  la  temperature  du 
laboratoire. 

Apr^s  m'etre  assure,  le  1<*'  ddcembre,  que  les  larves  etaient 
encore  vivantes,  j'en  detachai  trois  de  la  muqueuse  et  les  installai 
dans  un  cristallisoir  contenant  juste  assez  d'eau  pour  les  maintenir 
toujours  humides,  sans  les  recouvrir  enti^rement  de  ce  liquide.  Le 
20  decembre,  deux  de  ces  larves  etaient  mortes  et  enlev^es  du 
vase;  la  troisieme  etait  encore  vivante  le  13  Janvier  suivant.  Cette 
larve  a  done  encore  survdcu  10  jours,  attachde  k  Testomac,  dans 
Tair  humide  et  44  jours,  libre,  en  tout  54  jours  depuis  la  mort  du 
Cheval,  apr^s  un  sejour  de  6  heures  dans  le  formol  ^  3  ''/o. 

Le' lambeau  d'estomac,  avec  toutes  les  larves  qui  restaient,  fut 
laisse  dans  la  chambre  humide  jusqu'au  7  decembre.  Les  parasites 
etaient  toujours  vivants,  mais  le  fragment  de  viscere,  en  pleine 
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putrefaction,  exhalait  uoe  odeur  si  repoussaote  que  je  pla^i,  le 
jour  m6me,  le  tout  dans  un  cnstallisoir  plein  d'eau  Iroide ;  celle  ci 
futdansia  suite  reoouvelto  plusieurs  (ois  par  joar.  Le  7  janrier 
suivaat,  toutes  les  larves,  sauf  uoe,  etaieut  niortes.  L'unique  )arv« 
qui  avail  manifesto  quelques  rares  sigaes  de  vie  Atait  morte  a  son 
tour  2  jours  plus  tard.  Cette  larve,  apr6s  un  s^jour  de  6  heum 
dans  le  lormol  k  3  <*/«>  avait  done  surv^cu  48  jours  aprts  la  mort  da 
CheTal,  dont  31  jours  passes  enti^reineat  sous  I'eau,  coostamineiil 
Iix6e  &  UD  lanibeau  d'eslomac  en  putrefaction. 


Larvbs   db  GaslTOphilus   chez   l'houme 


On  a  donee  le  nom  de  myiasvs  ou  de  mgiase  au  fait  de  la  pr^seDce 
des  larves  de  Dipteres  chez  I'Homnie,  aiosi  qu*aux  accidents  qu'elles 
determinent.  Ces  Insectes  appartieanent  pour  la  plupart  A  la  famlile 
des  CEstrides  ou  h  celles  des  Muscides. 

Si  Ton  parcourt  te  traits  de  zoologie  mMicale  de  R.  Blanctiard  (2), 
on  remarque  que  pregque  toutes  ies  larves  d'OEstrideg  que  Ton  a 
rencontrees  chez  rHomme  se  rapportoDt  soil  au  genre  Hypoderme 
pour  I'Europe,  soit  au  genre  Dermatobie  pour  t'Amerique.  On  les 
trouve  sous  la  peau  ou  elles  determinent  la  production  de  tumeurs 
semblables  k  celles  des  larves  de  I'Hypoderme  du  BobuI. 

Les  larves  de  Gastrophiles  ont  ete  bien  rarement  observees  daus 
I'espece  bumaine;  cependanton  a  signals  en  Russie  (1)  plusieurs 
cas  de  »  dermatomyiase  n  provoqu^s  par  une  petite  larve  de  Gos- 
trophilus  qui  se  creuse  des  galeries  rouges  dans  I'epiderme  de 
rHoronie. 

Dang  sa  th^se,  Paul  Lallier  (19)  cite,  d'aprfes  Schoch  (89),  le  cas 
d'une  femme  qui  aurait  eu  dans  I'intestin  des  larves  deGaxirophilus; 
et  il  Bjoute  que  si  le  cas  est  exact,  c'est  avec  celui  de  Chichester  le 
seul  connu  de  la  presence  des  larves  d'CEstrides  dans  le  canal 
digestif  de  lHomme. 


{!)  N.  KnoLODKOvsKr,  Sur  quelques  rares 
Arehiveg  de  parasitologie,  1,  p.  354,  1898. 
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CONCLUSIONS 

i^  Les  OBufs  de  Gastropkilus  intestinalis  (Degeer)  Leach  s'observent 
plus  fr^quemiDent  et  sont  plus  nombreux  sur  les  Chevaux  h  robe 
de  couleur  que  sur  les  Chevaux  blancs. 

Plus  de  trois  mois  apr^s  qu'ils  out  et^  s^par^s  du  Cheval  on  peut 
encore  y  trouver  des  larves  vivautes.  Comrae  il  est  peu  vraisem- 
blable  que  les  OBufs  aieut  besoiu  de  tant  de  jours  pour  atteindre  leur 
complete  maturity,  les  jeunes  larves  doivent,  par  consequent, 
posseder  la  propriety  de  raster  en  ^tat  de  vie  latente,  jusqu'^  ce  que 
les  conditions  favorables  k  leur^closion  viennent  k  se  produire. 

II  est  possible  de  voir  T^closion  s*eflectuer  assez  tard  ( le  i^^ 
d^cembre)  sur  le  Cheval  mAine,  si  les  conditions  atmosph^riques  ne 
sont  pas  trop  rigoureuses. 

2p  Le  nombre  des  segments  de  la  larve  de  G,  intestinalis  (Degeer) 
Leach  au  premier  stade  est  le  mftme  que  chez  la  larve  adulte. 
Seulement,  chez  celle-ci,  le  12*  et  dernier  anneau  est  en  grande 
partie  cach^,  de  sorte  qu'elle  parait  avoir.un  anneau  de  moins  que 
la  jeune  larvule. 

Les  couronnes  d'^pines  sont  plac^es,  comme  chez  la  larve  mAre, 
au  bord  ant^rieur  des  anneaux.  A  la  partie  ventrale  de  la  couronne 
c6phalique  il  existe,  k  la  premiere  rangee,  huit  epines  beaucoup 
pluslongues  et  plus  mobiles  que  les  autres. 

Aux  neuf  anneaux  qui  suivent,  chaque  couronne  est  constitute  par 
deux  rang^es  d'^pines  alternes  qui  different  de  forme,  selon  Tanneau 
que  Ton  considire.  Ce  sont  des  tubercules  chitineux  coniques , 
fortement  recourb6s aux  trois  premiers  anneaux,  presque  droits  aux 
suivants.  Chaque  crochet  de  la  premiere  rangee  est  en  outre  recon- 
vert incompl6tement  d'une  autre  pi^ce  chitineuse. 

Les  derni^res  couronnes  d'^pines  sont  largement  interrompues 
sur  la  ligne  m^diane  dorsale,  comme  chez  la  larve  adulte. 

Les  deux  derniers  anneaux  seuls  sont  totalement  d^pourvus  de 
tubercules  ^pineux ;  le  dernier  est  termini  par  deux  tubes,  plisses 
transversalement  k  la  base,  mais  non  r^tractiles,  et  pr6sentant,  k 
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leur  extr^mit^  libre,  les  deux  orifices  stigmatiques.  A  la  surface  do 
tegument,  aussi  bien  du  c6t^  dorsal  que  du  c6l^  veotral,  il  existe 
de  tr^s  petites  Opines  disposees  d*uDe  facon  reguliere  et  symetrique 
par  rapport  au  plan  sagittal  de  TaDimal. 

Deux  grosses  trach^es  longitudiuales  coureut  le  long  du  corps  et 
vont  se  terminer  post^rieurement  aux  deux  orifices  stigmatiques. 

Le  squelette  du  pharynx  est  forme  de  deux  lames  chitineuses 
longitudinales  et  d'une  pi^ce  m^diane  en  forme  de  stylet  que  Too 
apercoit  entre  les  deux  crochets  mandibulaires. 

Plongies  dans  Teau  et  dans  difierents  liquides,  les  jeunes 
larvules,  fralchement  ^closes,  montrent  qu'elles  sont  donees  d*uBe 
grande  resistance  a  i'asphyxie.  Les  liquides  volatiis  seuls  les 
tuent  instantan^ment  ou  en  quelques  secondes. 

30  J'ai  observe  la  mue  chez  la  larve  de  Gastrophilus  intesdnalis 
(Degeer)  Leach  h  ravant-dernier  stade.  A  cette  phase,  la  larve  se 
compose  du  m^me  nombre  de  segments,  disposes  de  la  mftme  fa^on 
que  chez  la  larve  au  dernier  stade. 

Elle  possMe  une  couronne  d'^pines  de  moins  que  cette  demi^re 
et  chaque  couronne  se  compose  d'une  triple  ou  d'une  quadruple 
rang^e  d'^pines  tr^s  petites  et  alternes  d'un  rang  k  Tautre. 

I^s  arcs  des  plaques  stigmatiques,  peu  courb^s,  sont  au  nombre 
de  deux  de  chaque  c6te. 

Si  Ton  remarque  qu'il  en  existe  trois  chez  Tadulte,  alors  qu'il  n*y 
en  a  pas  du  tout  chez  la  larve  au  premier  stade,  il  est  vraisemblable 
d'admettre  une  quatri^me  forme  larvaire  qui  aurait  sa  place  entre 
la  premiere  et  Tavant-derniere  phase.  Le  d^veloppement  de  la 
larve  comprendrait  ainsi  quatre  stades  s^par^s  par  trois  mues. 

40  Les  Opines  de  la  larve  de  Gastrophilus  intestinalis  (Degeer) 
Leach  au  dernier  stade  pr^sentent  a  leur  extr^mit^  libre  un  renfle- 
divis^  en  deux  transversalement.  Ce  caractere  ne  se  retrouve  pas 
chez  les  larves  de  G.  hsemorrhoidalis  (L.)  Leach  ni  de  G.  nasalis  (L.) 
Schiner. 

La  disposition  et  la  forme  desepines  permettent  a  elles  seules  de 
difl^rencier  rapidement  ces  trois  esp^ces  les  unes  des  autres. 

So  Les  lesions  provoqu^es  par  la  larve  de  Gastrophilus  intestinalis 
(Degeer)  Leach  sur  Testomac  du  Cheval  se  reduisent  k  une  destruc- 
tion d'une  partie  de  la  muqueuse  ne  d^passant  pas  le  derme  et  en 
un  afflux  leucocytaire  autour  du  point  de  fixation  du  parasite. 
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Les  globules  blaocs  provienoeDt  i  la  fois  de  la  diap^dise  des 
vaisseaux  de  la  muqueuse  el  de  la  sous-muqueuse,  ainsi  que  des 
cellules  fixes  du  tissu  coDJonctil  dermique  revenues  a  I'^tat 
embryoDuaire.  C'est  uue  reaction  inflammaloire  banale  analogue  A 
celle  qui  se  produit  autour  d'un  corps  etraDger  quelcouque. 

Du  mode  d'implaDtation  de  la  larve  on  peut  d^duire  que  les 
liquides  digestUs  ne  parvieonent  pas  ^  sa  boucbe;  Tanimal  se 
Dourrit  fort  probsblement  des  produits  de  I'inflamniatioD  qu'i) 
d^termioe. 

60  D'aprds  quelques  observations  que  j'ai  faites,  j'ai  constate 
que  des  larves  adultes  de  Gtutrophilus  inteslinalis  (Degeer)  Leach 
plong^es  dans  le  fonnol  d  3  0/0  vivaient  encore  cinq  jours  apr^s  leur 
immersion  dans  le  liquide.  Immerg^es  dans  le  sublime  en  solution 
saturAe  dans  I'eau  distill^e,  d'autres  larves  n'^taienl  pas  morles  au 
bout  d'uneheure. 

Une  iarve,  apr^s  ud  s^jour  de  six  heures  dans  le  formol  ^  3  0/0, 
n'avajt  pas  encore  cess6  de  vivre  au  bout  de  cioquante-quatre  jours. 

Une  autre  larve,  apr^s  dtre  demeur^  pendant  six  beures  dans  le 
formol  k  3  "/o,  a  surv^cu  quarante-huit  jours,  quoique  le  lambeau 
d'estomac  sur  lequel  elle  6tait  plac^e  filt  en  putrefaction.  Ceci 
d6montre  une  lois  de  plus  la  grande  vitality  de  ces  singuliers 
animaux. 

7°  Plusieurs  cas  de  myase  culanee  et  de  myase  du  tube  digestif 
dus  k  des  larves  de  Gastropbiles  oot  6t6  signales  cbez  I'Hoinme. 
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Net  eerste  tweejaarlijiiscb  Congres  van  The  Far-Eastcn 

Association  of  Tropical  Medicine,  gebouden 

te  Manila  van  5—14  Maart  1910, 


Dr.   J.   de   HA  AN. 


Op  tlen  27en  Februari  1908  werd  in  de  Philippine  Medical 
School  le  Manila  een  vergadering  gehouden  door  afgevav- 
digdeii  van  de  Philippijnen  (Manila),  Ceylon,  Hongkong,  Tht 
Federated  Malay  States,  Singapore,  The  Straits  Settleraenis, 
Japan  en  China,  ten  einde  de  wenschelijkheid  te  overwegeo 
een  vereeniging  te  stichten  van  hen,  die  op  het  gebied  der 
tropische  geneeskunde  in  het  verre  Oosten  werkzaam  lijn. 
Reeds  2  dagen  later  was  het  besluit  tot  het  oprichten  eenn 
zoodanige  vereeniging  genomen,  en  een  concept  der  stahiien 
gereed.  Als  naam  voor  de  vereeniging  werd  gekozen  dien 
vail  Far-Eastern  Association  of  Tropical  Medicine. 
Haar  doel  werd  omschreven  in  artikel  2  der  Statuten  als 
volgt:  „The  object  of  this  Association  shall  be  to  promote 
the  science  and  art  of  tropical  medicine  in  the  Far  East. 
,,For  this  purpose  the  Association  shall  endeavour  to  unite 
,,into  one  compact  organisation  the  medical  profession 
„of  the  far  east,  for  the  growth  and  diffusion  of  medical 
..knowledge;  to  promote  friendly  international  intercom^ 
„among  physicians;  to  elevate  the  standard  of  medical 
..education;  to  enlighten  and  direct  public  opinion  in  regatd 
„to  the  problems  of  hygiene;  to  form  habits  which  may 
„conduce    to   the    prevention    of  disease  among  the  native 
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^populations;  and  to  present  to  the  world  the  results  of 
„such  scientific  investigations". 

Omtrent  het  Hdmaatschap  bepaalt  artikel  3:  „The  mem- 
„bership  of  this  Association  shall  consist  of  the  members 
,,of  all  duly  constituted  regularly  organised  medical  societies 
„within  the  field  of  this  organisation,  and  all  medical  offi- 
„cials  in  the  civil,  military,  naval  or  o.ther  organised  services 
,of  Govemements  within  these  territories".  In  artikel  5 
,,werd  o.a.  bepaald:  The  Association  shall  hold  a  biennial 
^session  at  a  time  and  place  to  be  fixed  by  the  Council" 
en  in  artikel  7,  dat  de  jaarlijksche  onkosten  aan  het  lid- 
maatschap  verbonden  zouden  bedragen  t  5  Philippine  cur- 
rency =  ±  /  6.—. 

De  eerste  tweejaarlijksche  bijeenkomst  werd  bepaald  op 
5-14  Maart  te  Manila  en  het  volgende  programma  vastgesteld: 

AT  MANILA. 


Saturday  afternoon, 

March  5 

Opening  session. 

Sunday 

No  session. 

Monday,  March 

7 

Protozoology,  Helminthology. 

Tuesday,     „ 

8 

Cholera,  Plague,  and  Leprosy. 

Wednesday,  March 

9 

Surgery  and  Obstetrics,  Dis- 
eases of  children. 

Thursday, 

10 

Fevers  in  the  tropics,  inclu- 
ding Malaria,  Typhoid  etc. 

Friday,              „ 

11 

Dysenteries;  Beri-Beri. 

Saturday, 

12 

Tuberculosis. 

Saturday  night 

En  route  to  Baguio. 

AT  BAGUIO. 

Sunday 

No  session. 

Monday,  March  14 

Climate.  Hygiene  and  Sanita- 

tion;  Business  session. 
Return  to  Manila  Monday-night. 
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Ofschoon  het  schijnt,  dat  oorspronkelijk  bij  de  Regeering 
het  plan  bestond  om  slechts  ^^n  afgevaardigde  uit  onze 
kolonien  aan  deze  bijeenkomst  te  doen  deelnemen  en  schrij- 
ver  dezes  daarvoor  werd  aangewezen,  werden  later  ook 
nog  de  officier  van  gezondheid  der  le  klasse  van  de  land- 
macht  H.  M.  Neeb  en  die  van  Hr.  Ms.  Zeemacht  Dr.  G. 
J.  VAN  DER  Sande  van  een  gelijkluidende  opdracht  voorzien, 
zeker  een  blijk  van  groote  belangstelling  onzer  Regeering 
in  den  wetenschappelijken  arbeid,  die  allerwegen  door  de 
geneeskundigen  in  de  tropen  met  grooten  (ook  soms  te 
haastigen?)  ijver  wordt  verricht,  waardoor  tevens  een 
niet  genoeg  te  waardeeren  gelegenheid  gegeven*  werd  tot 
vergelijking  op  verschillend  gebied  van  toestanden  hier  te 
lande  met  die  op  de  Philippijnen.  En  al  moge  daarbij 
vooral  niet  uit  het  oog  worden  verloren,  dat  „omnis  com- 
paratio  claudicat,"  omdat  noch  de  menschen,  noch  de 
omstandigheden  overal  dezelfde  zijn,  gewapend  met  een 
goede  dosis  kritiek,  zou  zeker  uit  het  geen  ons  oog  aldaar 
te  zien  en  ons  oor  te  hooren  kreeg,  wel  een  en  ander 
geleerd  kunnen  worden,  dat  ook  voor  ons  van  belang 
kon  zijn. 

Met  diepen  weemoed  vervult  mij  de  herdenking  aan  den 
vrij  plotselingen  dood  van  Dr.  van  der  Sande,  waardoor 
ons  een  aangename  reisgenoot,  aan  het  congres  zeer  zeker 
een  ijverig  deelnemer  ontviel,  die  door  zijn  standaardwerk 
over  het  ethnologisch  gedeelte  der  Nieuw-Guinea-expeditie 
zijn  naam  als  voortreffelijk  geleerde  voorgoed  had  gevestigd. 
Eere  zij  zijn  nagedachtenis! 

Op  den  12en  Februari  aanvaardden  wij  de  reis  over 
Singapore  en  Hongkong  en  hadden  daardoor  een  schoone 
gelegenheid  om  ook  in  deze  groote  middenpunten  van  ver- 
keer  een  en  ander  op  geneeskundig  of  hygiSnisch  gebied 
te  zien.  Een  zonderlingen  indruk  maakt  het  op  den  reiziger, 
dat  hij,  alvorens  te  Hongkong  voor  Manila  te  worden 
ingescheept,  verplicht  is  een  formulier  in  te  vullen  met  een 
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groot  aantal  vragen,  waaronder  die  of  hi]  lezen  en  schrijven 
kan,  anarchist  is,  50  dollars  bezit  en  wel  eens  in  de  gevan- 
genis  iieeflgezeten,  noglotdebescheidenstebehooren.  Boven- 
dien  meet  een  bedrag  gestort  worden  van  9,5  Hongkong 
dollar.  Doch  daarmede  zijn  de  formal ttei ten,  die  de  poorten 
van  bet  beloofde  land  voor  ons  zullen  ontsluiten,  nog  niet 
ten  einde,  want  alvorens  te  worden  ontscheept,  heeftopde 
reede  van  Manila  aan  boord  een  onderzoek  plaats  van  de 
hut-  en  handbagage,  en,  na  ontscheping,  in  het  douane-kan- 
toor  van  de  grootere  kofters,  z66  nauwkeurig  en  gestreng, 
als  geloof  ik  nergens  ler  wereld  geschiedt.  Een  en  ander 
ontlokte  ons  armen  slachtoffers  wel  eens  een  minder  vrien- 
delijke  verzuchling  over  de  zoo  hoog  geroemde  Amerikaansche 
vriiheid.  Doch,  aan  alles  komt  een  einde,  dus  ook  aan 
hel  geharrewar  met  Amerikaansche  douane-beambten  en 
vrrj  warm  en  ontstemd  hielden  wij  onzen  intocht  in  Manila, 
met  echt  Amerikaansche  bescheidenheid  .the  pearl  of  the 
Orient",  ook  wel  „the  dreamcity"  genoemd.  Hadden  wij 
omtrent  de  hotels  aldaar  reeds  een  en  ander  vernomen, 
zoodat  onze  verwachtingen  niet  zeer  hopg  gespannen 
waren,  de  werkelijkheid  bleef  toch  noch  ver  t>eneden  deze. 
Ik    wjl  er  niet  meer  van  zeggen  dan  dat  jtij  zonder  onder- 

scheid    zeer   vuil    zijn,  het  eten  er ,  nu  ja,  voor  ons 

ongewoon  is  en  de  bediening  alles  te  wenschen  overiaat. 
Aangezien  wij  reeds  op  den  28en  Februari  te  Manila 
aankwamen  en  het  Congres  eerst  den  5en  Maarl  zou  ge- 
opend  worden,  hadden  wij  een  goede  gelegenheid  ons 
eenigszins  nader  omtrent  deze  stad  en  datgene  wat  de 
Amerikanen  er,  sedert  zij  zich  van  de  Philippijnen  meester 
maakten,  tot  stand  brachten,  op  de  hoogte  te  stellen.  Dit 
werd  ons  zeer  gemakkelijk  gemaakt  door  de  groote  hulp- 
vaardigheid  van  den  Nederlandschen  Consul  te  Manila,  den 
Heer  P.  K.  A.  Meerkamp  van  Embden,  die  ons,  met  op- 
offering  van  veel  voor  hem  kostbaren  tijd,  persoonlijk 
voorstelde  aan  den  Vice-Gouverneur  (de  Oouverneur-Gcneraal 
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was  voor  dienstaangelegenheden  op  reis),  den  Leger- 
commandant,  den  Chef  over  den  Geneeskundigen  diensi 
en  den  Voorzitter  van  het  Congres  Dr.  Paul  C.  Freer 
Bij  al  deze  autoriteiten  ontmoetten  wij  de  meest  voorkomende 
welwiMenheid  en  hulpvaardigheid,  zeer  zeker  niet  het  minsi 
een  gevolg  van  de  groote  ingenomenheid  met  ons  volk 
en  onze  kolonifin,  zooals  ons  uit  menig  gesprek-  bleek,  en 
de  persoonlijke  waardeering  van  onzen  vrieddelijkeii  Consul 

Manila  wordt  wel  eens  de  stad  der  contrasten  genoemd 
En  terecht.  Waar  nog  voor  slechts  ruim  een  tiental  jaren 
deze  stad  sluimerde  in  den  doezel  van  haar  Oosterscn 
bestaan,  borrelt  en  bruist  thans  met  geweldige  kracht  het 
nimmer  rustende  westersche  leven:  door  dezelfde  straten 
en  langs  dezelfde  wegen,  die  gedurende  eeuwen  geen  ander 
middel  van  vervoer  kenden  dan  de  rustig  voortstappende 
karbouw  of  het  voor  een  nog  veel  primitiever  voertuig 
dan  onze  sado  voortsukkeiende  inlandsche  paardje,  snort 
thans  een  stroom  van  eiectrische  trams  en  auto's,  als  de 
dragers  van  het  begrip,  dat  tijd  geld  en  iiet  leven  slechts  kortia 

De  breede  Pasig-river  verdeelt  de  stad  in  een  noordelijk 
en  een  zuidelijk  gedeelte.  Op  den  zuidelijken  rivieroever 
liggen:  de  nog  door  haar  wallen  omgeven  oude  Spaansche 
stad,  Manila  intra  muros,  en  de  dtstrikten  Ermita,  Mai  ate  en 
Paco,  terwiji  op  den  noordelijken  oever  zich  bevinden:  de 
Escolta,  het  zeer  levendige  verkeerscentrum  van  Manila 
extra  muros,  en  de  distrikten  Binondo,  San  Nicolas,  Tondo, 
Santa  Cruz,  Quiapo  en  Sampolac.  Noord-  en  Zuid-Manila 
zijn  door  een  viertal  bruggen  met  elkander  verbonden, 
waarvan  de  Bridge  of  Spain  de  voornaamste  is,  wier  krachtige, 
doch  tevens  schilderachtige  bouw  aan  de  typhonen  van  bijna 
drie  eeuwen  weerstand  bood  en  eenwelsprekend  getuigenis 
aflegt  van  de  bouwkunst  der  Spanjaarden.  In  1902  werd 
door  Amerikaansche  ingenieurs  de  Santa  Cruz  bridge  ge- 
bouwd,    om    het    verbazend    groote    verkeer,    dat    over   dt 
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Bridge  of  Spain  plaats  had,  gedeeltelijk  in  een  aiidere  rich- 
tiiig  te  leiden.  De  lieide  aiidere  bruggen  zijii:  een  particu- 
liere  hangbrug  en  de  eerst  sederf  korleii  tijd  voltooidc 
Ayala  Bridge.  Verder  wordt  liet  groote  aantal  kanalen,  dat 
Manila  doorploegl,  overspaiiiien  door  een  50  tal  smalle 
brtiggen,  die  meest  allc  nog  dagtee)<enen  uit  den  Spaansclien 
tijd. 

Onder  deze  kleinere  bruggen  in  Manilla  is  er  een,  die 
i^cldt  als  een  liisloriscli  gedenkleeken:  de  San  Juan  Bridge, 
gestagen  aan  hel  einde  van  de  Santa  Mesa-tramlijn  over 
de  San  Juan  River,  den  nnordelijken  arm  van  de  Pasig-river. 
Over  deze  brug  viel  in  den  naclit  van  den  4en  Februari 
1899  hel  eersle  schof,  waarmede  de  strijd  geopend  werd, 
die  aan  den  opstand  der  Philippinos  tegen  de  Amerikanen 
(voor  goed?)  een  einde  zou  maken.  Scliildwachten  der 
beide  partijen  bezellen  de  tegenovergestelde  eiiiden  der 
brug,  en  op  genoemden  avond  vuurde  een  beschonken 
officier  der  opstandelingen  op  den  Amerikaanschen  schild- 
wacht.  De  strijd,  die  met  de  onderwerping  der  Philippinos 
eindigde,  nam  hiermede  een  aanvang. 

Aan  de  wallen  van  Manila  intra  mnros,  wier  dikte  af- 
wissell  van  3  —  40  voet,  is  de  geheele  geschiedenis  der 
Philippijnsche  eilanden  nauw  verbonden.  Bijna  drie  eeuwen 
waren  ntxidig  om  ze  tot  stand  te  brengen  {1591  —  1872), 
waarbij  duizeiide  menscheidevens  en  millioenen  schats  wer- 
den  ten  offer  gehracht.  Tol  1905  waren  zij  oingeven  door 
een  gracht  van  aanzienlijke  breedte  en  diepte.  doch  de 
Amerikanen  dempten  deze  gracht  uit  een  hygiSnisch  oog- 
punt  en  gebruikten  daarvoor  het  zand  en  slib,  dat  bij  den 
aaiileg  der  nieuwe  liavenwerken  werd  opgebaggerd.  In 
dtze  wallen  bevinden  zich  een  aantal  ruimten,  die  in  ver- 
vlogen  lijden  gebruikt  werden  voor  gevangenissen,  en  waarin 
door  de  Amerikanen  tal  van  inartelwerktuigen  en  menschen- 
beenderen  werden  gevonden,  als  stomme  getuigen  van 
naamloos  menschelijk  wee  en  vroegere  Spaansche  wreedheid. 
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Nu  bekoren  zij  nog  het  oog  door  hunne  fraaie  tintenendc 
arcliiteklonische  prachl  der  oorspronkelijk  ten  getale  van 
zeveii  aaiiwezige  poorten.  Hel  Amerikaansche  leven  brak 
zich  ecliter  naar  buileti  baan  door  nog  vier  nieuwe  openingen. 

Op  den  noordwesteliiken  hoek  van  Manila  intra  muns 
staat  Itet  fori  Santiago,  een  van  de  meest  belangwekkeiMk 
boiiwwerken  in't  den  Spaanschen  tijd.  In  1571  gebouwd 
als  een  verdedigingswerk  tegen  de  krijgszuchtige  Moros  tn 
andere  wilde  horden,  bestond  het  slechls  uit  houten  pa- 
lissadeeringen,  doch  in  1590  werden  deze,  op  last  van  dn 
toenmaligen  Gouverneur  der  eilanden  Santiago  de  Vera, 
door  steenen  wallen  vervaiigen  en  onder  zijn  opvolger 
Dasmarinas  werd  tiet  fort  voltooid,  dal  nu  de  krachtigste 
wijkplaats  in  de  Philippijnen  aanbood  en  waarbuHten  het 
hoofdkwartier  van  liet  Spaansche  Gouvernement  gevestigd 
werd.  En  ofschoon  ook  nu  nog  het  hoofdkwartier  van 
de  Philippine  Division  of  the  United  States  Army,  lieeft 
het  geen  krijgskundige  beteekenis  meer.  Intra  muros  bevinden 
zich  ook  de  bureaux  van  den  Gouverneur-Oeneraal  en  der 
andere  autoriteifen,  in  het  fraaie  Ayuntamiento,  dat  vroefier 
door  den  Spaanschen  Gouverneur  werd  bewoond  en  he' 
middenpunt  vormde  van  het  oude  Spaansche  regime,  be- 
nevens  het  Bureau  of  Health,  datzelfbewust,  met  krachtigen 
arm  de  zegeningen  der  moderne  gezondheidsleer  over  de 
Philippijnsche  eilanden  uitstrooit.  De  beWonderaar  van  fraaie 
kerken  vindt  intra  muros  ruimschoots  gelegenheid  cm  aan 
de  aldaar  aanwezige,  van  historische  herinneringen  en  ar- 
chitektonisch  schoon  getuigende,  bouwwerken  zijn  hart  op 
te  halen. 

Buiten  de  wallen  der  oude  Spaansche  veste  is  een  nieuwe 
stad  verrezen  met  breede,  zeer  goed  onderhouden  verkeers- 
wegen,  straten  en  mime  parktri.  Oiider  deze  laatsteti  is 
de  Lunela,  het  gflitfde  wandcl|iak  der  Maiiilabewoners,  *cl 
liet  vournaamste.  Van  daar  uit  nvcrziet  men  de  geheele 
baai    van    Manila    tot   ver  in  liel  westen,  tintwaart  men  op 


331 


den  achtergrond  het  eiland  Corregidor,  „llie  sleeping  watch- 
dog of  the  bay"  en  geniet  men  in  den  heerlijke  koelte 
aanwaatenden  zeewind  des  avonds  van  de  schoonste  zons- 
ondei^angen.  Dagelijks  worden  hier  van  6—7  uur  door 
Amerikaansche  militaire  muziekkorpsen  zeer  goede  concerten 
gegeven  en  paradeert  daar  de  voorname  Amerikaansche 
bevolking  van  Manila  in  fraaie  equipages  en  auto's,  terwiji  ook 
het  militaire  en  burgerelement  errijkvertegenwoordigd  zijn. 
Een  niet  minder  geliefkoosde  plek  vormen  the  botanical 
gardens.  De  vrij  groote  uitgestrektheid  gronds,  Mfaarop 
deze  gelegen  zijn,  werd  door  Sebastian  Vidal  aan  de  stad 
ten  geschenke  gegeven,  cm  aldaar  een  openbaar  park  te 
stichten.  Hij  bracht  zelf  daar  reeds  alle  mogelijke  houtge- 
wassen  der  Philippijnsche  eilanden  bijeen  en  onder  het 
Amerikaansche  bestuur  is  dit,  oorspronkelijk  in  aanlegeen- 
voudige,  park  herschapen  in  een  met  fraate  wandel-en 
rijwegen  doorsneden  verzamelplaats  der  tropische  flora, 
waaronder  waardevolle  planten  en  boomen  uit  alle  oorden 
der  wereld.  Ook  hler  Mforden  openbare  muziekuitvoeringen 
gegeven  door  den  Constabulary  Bartd.  Het  dankbare  nage- 
slacht  vereerde  Sebastfan  Vidal  een  fraai  standbeeld  ter 
plaatse.  Sedert  korten  tijd  zijn  the  botanical  gardens  ook 
een  zoOlogische  afdeeling  rijk,  die  evenwel  nog  slechts 
weinig  beteekent. 

Het  passarleven  is  onder  de  Philippinos  even  krachfig 
ontwikkeld  als  onder  onze  Inlandsche  bevolking,  daar  ook 
zij  de  gewoonte  hebben  slechts  de  levensbehoelten  te 
koopen,  die  zij  op  het  oogenblik  noodig  hebben.  De 
passargebouwen,  door  de  zorgen  van  het  Amerlkaansch 
gouvernement  opgericht,  zijn  zeer  goed,  ruim  en  zindelijk. 
Op  de  levensbehoeften,  die  aldaar  ter  verkoopvi'orden  aange- 
boden,  wordt  streng  foezicht  gehouden  door  beambten  van  het 
Bureau  of  Health.  De  Divisoria  Market,  een  der  voornaamste 
passars,  is  een  bezoek  overwaard,  vooral  uit  een  hygi^nisch 
oogpunt. 
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Een  zeer  beiaiigrijke  tak  van  iiiduslrie  in  Manila  is  hei 
vervaaritigeii  van  sigareii  en  sigarelten,  waarvan  erjaarlijiis 
vele  millioenen,  vooniatneliiknaarAnierikacn  Auslralie  wordeii 
uitgevoerd.  De  groote  afiiaiiie,  die  Manilalabak  in  di^ze 
werelddeclen  viiidl,  schijnt  de  mcening,  die  men  hier  le 
lande  zoo  dikwerf  lioort  verkoiidigeii,  dat  dit  prodnkt  tegen- 
woordig  niet  meer  zou  guedisalsiii  vroegerjarcn,  telogenstraf- 
fen.  In  deze  indnslrie  vindeii  diiizende  manner,  vrnuwen  tii 
kinderen  een  goed  bestaan  en  liet  bezoek  aan  de  sigaren- 
fabriek  Maria  Luisa  van  den  Heer  Meerkamp  van  Embden 
behoort  tot  de  aangename  heriniieringen  van  onze  reis. 

Een  !5-2000Olal  bewoners  van  Manila  ledt  op  hei 
water  in  vaartuigen  van  allerlei  vorm  en  grootte,  bektiid 
onder  de  namen  cascns,  lonclias  en  bajicas,  die  voornanielijk 
dienen  voor  liet  vervoer  te  water  van  allerlei  liandels- 
arlikelen.  Niel  minder  dan  de  bewoners  van  het  laud, 
is  deze  walerbevolking  verzot  op  haneiigeveclilen,  zoodal 
onder  liet  vaste  personeel  van  zuik  een  vaartuig  ook 
meestal  minstens  een  veclitliaan  belidurt.  De  liartstoclit 
voor  deze  lianengevecliten  en  het  daarmede  gepaard  gaandc 
dobbelen,  vorinen  te  zanien  een  der  vuornaamste  onilengdtii 
van  den  Pliilippino,  en  wordeii  als  een  luwfdoorzaak  be- 
schouwd  van  den  eeuwigdurenden  geldnood.  waarin  deze 
steeds  verkeert.  Vermoedelijk  nog  meer  om  deze  re  den  dan 
wel  uit  een  oogpunt  van  dierenbL'SCiierniing,  jieeft  iiel 
Anierikaansche  gouvernement  de  lianengevecliten  ten  sti  enisle 
verboden  en  zijn  zij  slechts  op  enkele  bepaalde  dageii 
geoorloofd.  Naast  de  reeds  genueinde  minder  goede  eigen- 
schappeii  heeft  de  Pliilippino  er  nog  meer:  hij  is  geeii 
liefhebbfr  van  den  arbeid  en  zeer  ijdel,  verzut  op  niooie 
sclioenen  en  in  voortdurende  bewondering  van  zijn  haartooi, 
waaraan  hij  groote  zorg  besteedt.  Hij  heeft  geen  belioefte 
aan  alcohol  of  opium. 

Het  klimaat  van  Manila  is  tnipisch:  in  lielwarme,  drui^i; 
seizoen,  Maart,  April  en  Mei,  is  de  teniperatnur  het  tioogst: 
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80.4 — 83.8  "F.,  in  den  regentijd,  van  Junt  tot  October,  is  deze 
68 — 82.4  "F.  en  in  den  koelen  fijd,  November  tot  en  met 
Februari,  77.2  — 79  "F  ').  De  vochtigheldsgraad  van  de 
atmospheer  is  zeer  hoog;  de  avonden  en  nachlen  zijn  vrij  koel. 
Met  bet  oog  op  de  typhoons  en  aardbevingen,  die  In 
Manila  niet  zoo  zeldzaam  zijn,  is  bet  meerendeel  der  huizen, 
behalve  de  onderbouw,  van  hout.  De  nieiiwere  gouverne- 
mentsgebouwen  worden  opgetrokken  van  gewapend  beton. 
De  sanitaire  verhoudingen  zijn  onder  de  onvermoeide 
werkzaamheid  van  den  Director  of  Health  Dr.  Victor  G. 
Hefser  in  de  jaren  van  het  Amerikaansche  bestuur  zeer 
belaiigrijk  verbeterd.  Wat  op  het  gebied  der  hygiene  in 
Manila  is  gedaan,  verdient  onze  grootste  belangstelling. 
Ik  zai  daarom  trachten  aan  het  slot  van  dit  verslag  daarover 
een  en  ander  mede  te  deelen,  gedeeltelijk  ontleend  aan  de 
berichten  van  het  Bureau  of  Health,  gedeeltelijk  aan  tietgeen 
ik  zelf  daarvan  heb  gezien. 

Wi]  maakten  van  deze  vrije  dagen  ook  gebruik  om  een 
bezoek  te  brengen  aan  de  groote  mililaire  ziekentnrichling 
van  Manila,  the  Division  Hospital,  aan  het  hoofd  waarvan 
een  Kolonel  ^)  is  geplaatst,  die  ons  met  iiiel  geiioeg  te 
waardeeren  welwiHendheid  gedurende  drie  en  een  half  uur 
rondleidde  en  onvermoeid  was  om  ons  alleste  tooneii,  bij  weike 
gelegenheid  wij  den  indruk  kregen,  dat  hij  niet  alleen  in 
naam  de  chef  was  van  dit  groote  hospitaal,  maar  ook  in 
der  daad  volmaaki  op  de  hoogte  was  van  alles  wat  den 
dienst  daarin  betrof.  Tijdens  dat  bezoek  is  werkelijk  een 
gevoel  van  zeer  groote  waardeering  over  mij  gekomen  voor 
de  wijze  waarop  de  verpleging  van  den  zieken  militair  tot 
in  de  kleinste  bizonderheden  is  geregeld. 


■)    Deze  cijfers  geven  de  gemiddelden  aan  over  de  jaren  IS80     1906. 

')  Met  opiet  vermjjd  ik  overal  het  noemen  van  namen,  omdat,  hoewel 
mijn  Uaiikbaarheid  jegcns  tieti,  die  ik  als  auturileiten  ontmoetle,  zeer 
gtuol  is,  ilt  dc  vnstc  ovtrtiiigiiig  htb,  dat  ieder  ander  in  hnn  plaats 
deztilfde  male  van  welwillendheid  zoki  hebben  getoond. 
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Ons  bezoek  was  geheel  onverwacht:  wij  zagen  dus  dm 
toestand,  zooals  deze  in  werkelijkheid  is,  en  geven  de  verze- 
kering,  dat  die  met  het  woord  .uitstekend"  nietoverdreveo 
is  getaxeerd. 

De  gebouwen,  waarin  het  hospitaal  is  gehuisvesl.  zijn  die 
uit  den  Spaanschen  lijd,  en  al  zou  een  nieuw  f;ebouwde 
ziekeninrichliiig  zeker  aan  aiidere  cischen  moelen  voldoea 
dan  de  tegenwoordige,  het  is  eer  te  loven  dan  le  laken.  datde 
Atnerikanen,  ziende,  dat  het  mogelijk  wasernogietsbruikbaars 
van  te  maken,  dit  verkozen,  omdat  er  voor  zooonnoemelqk 
veel   verbeteringen    geld  noodig  was  en  nog  steeds  is. 

Een  ziekenzaal  in  het  miUtair  hospitaal  te  Manila  niaakl 
een  heel  wat  aangenameren  indruk  dan  dit  ten  onzerit  het 
geval  is.  De  kribben  zijn  alle  wit  gcschilderd  en  aan  het 
hoofdeinde  van  iedere  krib  bevindl  zich  een  keurig  kastje. 
voor  het  opbergen  van  allerlei  kleinigheden.  De  paarden- 
haren-matrassen  rusten  op  staaldraadramen,  het  beddegoed 
is  alles  zindelijk  en  frisch.  De  zaien  zijn  voorzien  van 
draadgaasafsluitingen,  om  alle  vliegend  ontuig  buiten  te 
houden  en  een  aantal  electrische  waaiers  zorgen  voor 
een  aangename  luchtbeweging.  Aan  het  hoofd  van  iedere 
ziekenzaal  slaat  een  hoofdverpleegster,  hetgeen,  daar  de 
Amerikaansche,  evenals  de  Engelsche  verpleegsters,  ge- 
woonlijk  uit  de  betere  klassen  van  de  maatschappij  af- 
komstig  zijn,  en  door  de  officieren  van  gezondheid,  zoo- 
wel  als  door  de  ondergeschikten,  met  onderschetding 
worden  behandcld,  aan  het  geheel  dien  beschaafden  in- 
druk geeft,  die  in  een  ziekeninrichting  bezoekercn  verpleegde 
even  weldadig  aandoet.  Onder  deze  verpleegster  doen 
mannelijke.  verplegers  dieiist,  niet  op  bluote  voeten  in 
vuile  sloffen,  maar  behoorlijk  en  net  gekleed.  Van  iederen 
lijder  wordt  een  ziektegescliiedenis  bijgehouden,  die  in  de 
meest  volniaakte  orde  is:  uitgebreide  anamnese,  curven  van 
temperaluur  en  pols,  resultaat  van  nauwkeurig  urine-onder- 
zoek  enz.    Telkenmale  als  een  soldaat  in   het  hospitaal  is 
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opgeiiomen,  wordt  zijn  vorige  zieklegeschiedenis  aan  de 
nieuwe  gehecht,  zoodat  men  zich  in  korten  tijd  omtreiit 
alles,  wat  op  den  lijder  betrekking  heeft,  kan  op  de  hoogte 
stellen. 

De  voeding  der  zieketi  is  uitstekend.  In  de  keukens 
laat  de  orde  en  zindelijkheid  niels  te  weiischen  over.  Het 
brood,  voor  de  zieken  bestemd,  wordt  in  het  liospitaal 
zelf  gebakken;  het  door  een  eigen  destilleerinrichting  ge- 
zuiverde  drinkwaler  wordt  in  biiizen  door  het  geheele  ge- 
bouw  geleid  en  op  verschillende  plaatsen  in  het  hospitaal 
zijn  drinkwalcrreservoirs  opgesteld,  voorzien  van  een  kraan, 
waarin  het  water  door  ijs  wordt  koel  gehouden.  Hef  des- 
tilleeren  van  het  driiikwater  was  noodig  toen  Manila  dit 
moest  ontleenen  aan  de  oude  Spaansche  leiding,  wier  water 
iiiet  betrouwbaar  was.  Sedert  1908  is  Manila  evenwel  van 
een  nieuwe  waterleiding  voorzien,  die  een  dergetijke  haii- 
delwijze  overbodig  maakt;  men  blijft  er  echter  mede  voort- 
gaan.  Voor  liuishoudelijk  gebruik  loopt  door  het  hospitaal 
een  buizenleiding,  waarin  niet  gedestilleerd  water  aanwezig 
's;  bij  iedere  kraan  van  deze  leiding  staat  de  waarschuwing 
le  lezen:  „Drink  no  city-wafer".  De  baden  zijn,  behalve 
die  van  geneeskundigen  aard,  zonder  uitzondering  stortbaden. 
Andere  dan  watcrclosets  zijn  onbekend.  De  operatie-kamers, 
septische  zoowel  als  aseplische,  en  de  verbandkamers  zijn 
uilstekend  ingericht  en  van  het  beste  op  gebied  van  zieken- 
verpleging  voorzien.  De  afzonderlijke  afdeelingen  voor 
oog-,  neus-,  keel-  en  oorziekten  bezitteii  alle  een  volledig 
armamentarium,  de  keurig  ingcrichte  tandheelkundige  kliniek, 
met  een  doctor  dent.  surg.  aan  het  hoofd,  is  uitgerust  op 
een  wijze,  dat  zij  de  meeste  particuliere  inrichlingen  van 
dien  aard  bij  ons  te  lande  in  de  schaduw  stelt.  Er  is  een 
volledig  laboratorium  voor  onderzoek  en  beiiandeling  met 
Rbiitgenstralen.  Voor  de  herstellende  nianschappen  bestaan 
goede  dagverblijven  buiten  de  ziekenzalen,  waar  ook  gegeten 
wordt.     De  officierskamers  zijn  vriendelijk    ingericht  en  tot 
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een  home  gemaakt;  de  gelegenlieid  voor  verplei^ing  van 
echtgenoolt;n  van  officieren  en  ook  van  mindere  militaiien 
laat  niet!s  tu  wensctien  over.  Belialve  een  goed  ingerichi 
laboratnriiim  vnor  klinische  onderzoekingen,  is  aan  het  hos- 
pilaal  annex,  maar  gelieel  zelfstandig,  een  tab'tratorium  vonf 
onderzoekintjen  op  het  gt-bied  der  trupt-nzickten. 

Ook  voor  hel  verplegend  persniieel  wurdi  uitslekend  gc- 
zorgd.  Wij  zagen  juisl  in  aanbuuw  een  iiieuw  vcrblq) 
voor  de  zickenverpleegsters,  waarin  zij  zich  zonder  (wijfel 
recht  te  hiiis  zulleii  gevoelen.  Hel  verblijf  van  de  huspi- 
taalsoldaten  was  ouk  zeer  vuldneiule.  Zelfs  is  er  eeti  bil- 
lardzaal  aanwezig,  waarin  deic  hunne  vrije  uten  aangenaam 
kunnen  doorbrengen. 

Het  ijs,  dat  in  Majilta  gebruikt  wordt,  is  afkoinslig  tiii 
de  Gouverneinenls  ijsfabriek,  waar  het  naluurhjk  van  gedes- 
tilleerd  waler  wordt  bereid.  In  die  fabriek  wordt  zooveel 
water  dagelijks  gedestilleerd,  dat  er  nog  genoeg  is  om  als 
drinkwaler  aan  de  bevolking  te  worden  verkocht.  Men  is 
in  Manila  geheel  vrij  van  de  ergernis,  die  ons  dagelijks 
bekruipt,  over  de  meer  dan  vuile  gelegenlieden  waar  liet  ijs 
in  zoogt'naamd  zaagsel,  dal  in  werkelijkheid  ecliler  niei 
veel  mt;er  is  da[i  straatvnii,  in  het  kleiii  aan  de  verbruikers 
wordt  gt;levi'id.  Tert'iht  litvfl  de  Anierikaaii  de  uvertui- 
giiig,  dat  ijs  nici  uilslnilL-rKi  l-lti  gL-imliniddel  is.  maar  d.it. 
zoowei  viior  de  ziekenvLTpli'gini;  als  vmir  liet  bereiden  van 
een  ni  de  trupL'ii  ziio  oninisbarcn  kuclen  drunk,  ijs  gewurden 
is  tot  een  levensbehoefle,  die  de  voile  aandacht  van  de 
autoriteiten   verdient. 

Een  aiideren  dag  gold  ons  bezoek  het  Fi>rt  Mac  Kinley,  dat 
ten  onrechte  dien  naam  van  fort  draagi,  daar  het  in  tiet  geheel 
geen  fort  doch  een  kamp  is,  waar  de  hnofdmacht  der  Ameri- 
kaansche  troepen  is  gestalionneerd  en  zich  ook  de  ambnlance- 
magazijiien  bevinden.  Aan  een  besprckiiig  van  hetgeen  wtj 
liter  gezien  hebben,  wil  ik  mij  Never  niet  wagen,  uit  vrees  niij 
te  beguven  op  een  terreiii,  waar  ik  niet  gelieel  meer  thuis  ben. 
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Oe  miiilaire  gevangeiiis,  in  de  oiimiddellijke  nabijheid 
gelegeii,  werd  ook  door  oiis  bezocht  en  zetfs  daar  liel  de 
zorg  voor  de  hygigne  iiiets  te  wenschen  over.  De  gebouwen 
zijii  ruiin,  rein,  friscli  en  voorzien  van  stortbaden  en  wa- 
terclosets.  De  voeding  leek  mij  beter  dan  ik  die  in  eenige 
gevaiigenis  ooit  zag. 

Op  Zaterdag  den  Sen  Maart,  des  iiamidtlags  te  drie  uur, 
werd  in  tiet  Administratie-geboiiw  van  het  nog  niet  geheel 
vultnuide  Pliilippine  general  hospital  de  openingszitting  van 
het  Congres  gehouden.  Het  geboKW  was  aan  de  buiten- 
zijde  sierlijk  getooid  met  de  vlaggen  der  verschillende 
nation,  die  afgevaardigden  hadden  gezonden,  Onzedriekleur 
prijkle  daar  fier  en  trots  aan  de  recliterzijde  van  de  Stars 
and  Stripes  en  had  alzoo  de  eereplaats. 

Do  ViceOoiivernenr-Oeneraal  Z.  E.  Newton  W,  Gilbert, 
die,  wiji  zooals  ik  boven  reeds  opmerkte,  de  Gouverneiir- 
Generaal  zelve  vour  dienstzakeii  op  reis  was,  de  openings- 
rede  zou  hondeii,  werd  door  eeii  ploiseiing  opgekomen 
(jngesteldlieiii  ilaarin  verhinderd.  In  zijn  plaats  lieetle  een 
dur  Piiilippijiiaclie  Curnniissioiiers,  een  ambt,  naar  ik  ver- 
iiani,  ongeveer  gelijkstaande  niel  dal  onzer  ieden  van  den 
Hand  van  Nederlaridsch-lndig,  de  Congresleden  welkont  in 
yiied  Engelscli,  docli  met  een  duidelijk  inerkbaar  Spaansch 
acceni.  Daarna  sprak  lie  burgenieester  van  Manila  Felix 
i\V  RoxAS  een  vurige  Spnansche  rede  tiit,  waarvan  ik  niels 
lieb  veistaan  en  ten  slolte  nam  de  voorzitter  van  het  congres 
Dr.  Paul  C.  Fkekr  liet  woord  en  las  op  saaien  toon  een 
vrij  droge  verliandeling  voor  over  The  tropical  snnlight, 
waarin  vonr;ii  de  goede  eigenscliappen  van  liel  tropische 
zoniielje  niet  werden  vergeteii,  zeker  om  ons  te  troosten 
over  de  smeltliille,  waarin  wij  op  dit  voor  ons  ongewone 
uur  van  den  dag  genoodzaakt  wareii  hem  aan  te  hooren. 
Na  afloop  dezer  pltctitiglieid  werd  tiet  nieuwe  hospitaal 
bezichtigd.    dat,    voor   zoover   daarover    op    dat   oogenblik 
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reeds  een  oordeel  kon  worden  uitgesproken,  een  model- 
inrichting  belooft  te  worden,  waartn  met  alle  eischen  det 
ziekenhuishygiene  is  rekeniiig  gehouden.  In  enkele  lokakd 
cti  gaandertjen  was  bovendien  een  vrij  onbeteekenemk 
tentoonstelling  opgesteld  van  pathologisch-anatomiscbe 
praeparaten,  op  verschilletide  tropische  aandoeningen  be- 
trekking  hebbende,  van  uit  een  pathologisch  oogpunlsclu- 
deltjke  insekten  en  van  de  voedingswaarde  der  verschillendt 
door  de  Philippinos  gebruikle  levensmiddelen.  Burroughs 
Wellcoine  eii  Co.  steldeii  een  grooten  voorraad  geneesmiddelea 
en  allertei  handig  verpakte  onderzoekingsloestellen  ten  loon 
Des  avonds  om  9  uur  was  er  , .Reception  and  dance"  in 
de  University  Club  ').  Wanneer  ik  niel  bij  andere  geie- 
genlieden  de  ervaring  had  opgedaan,  dat  de  Amerikanenook 
vroolijk  kunnen  feestvieren,  dan  zou  ik  daar  zeker  niet 
tot  die  onldekking  zijn  gekomen.  Het  ging  er  zoo  saai 
toe,  dat  a!  zeer  spoedig  door  een  groot  deel  der  aanwezigen 
het  snoode  plan  werd  beraamd  om  heimelijk  te  deserleeren 
naar  de  Duitsche  Club,  waar  een  gezellige  avond  gegeven 
werd  ter  eere  van  een  Duitsch  Eskader,  dat  Manila  bezochL 
Daar  was  het  al  vreugde  en  gezelligheid  en  noode  namen 
wij  afscheid,  toen  het  reeds  heel  laat,  ot  zoo  men  wil,  vr^ 
vroeg  geworden  was  om  de  noodige  krachten  te  verzamelen 
voor  den  tocht  naar  Canacao,  aangelioden  door  the  Medical 
Corps  United  States  Navy,  ten  einde  hel  aldaar  aanweiige 
Marine-hospitaal  te  bezoeken.  In  een  groote  stoomsloep 
staken  wjj  op  Zondagmorgeit  de  mooie  baai  van  Manila  over. 
Het  hospitaal  ligt  op  korten  afstand  van  het  schilderachtig 
getegen  Cavite,  welks  vervalleii,  met  mos  begroeide  wallc- 
waar  de  mooie  oude  Spaansche  kerk  nieuwsgierig  boven 
uitkijkt,  ons  de  dagen  van  Mei  1893  in  herinnering  brachten, 
toen  de  kanonnen  van  Admiraal  Dewky's  vioot  in  Ae 
baai  van  Cavite  de  Spaansche  oorlogschepen  in  den  grond 

')    Vcrdere  fecsteHjkheden  worden  niet  vcrmeld;  het  waren  crvelt 
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boorden.  Nog  langen  tijd  staken  gedeelten  van  de  wrakken 
der  gezonken  Spaansche  schepen  hier  en  daar  boven  de  zee- 
oppervlakte  uit  en  eerst  twee  jaren  geleden  werden  deze 
alle  door  de  Amerikanen  opgeruimd.  De  niet  ontredderde 
schepen  der  Spanjaarden  zijn  later  ingericht  voor  kolen- 
schepen  en  liggen  rustig  in  de  baai  te  droomen  van  vroegere 
glorie  en  vergane  grootheid. 

Onze  vriendelijke  en  onvermoeide  gastheeren  toonden  ons 
een  2iekeninrichting,  waarop  de  Amerikaansclie  Marine  met 
recht  trotsch  mag  zijn:  godin  Hygieia  wordt  er  op  de  meest 
voortreffelijke  wijze  gediend.  Het  hospilaal  is  ruim  gebouwd 
en  frisch  gelegen  in  de  onmiddellijke  nabijheid  van  de  baai. 
In  de  ruime  zaien,  die  overal  met  metaalgaas  afgeslolen  en 
van  electrische  fans  voorzien  zijn,  getuigen  de  keurige,  wit 
gelakte  ijzeren  kribben  der  lijders,  met  hun  wit  gazen  klam- 
boes,  van  reinheid  en  orde.  Malarial ijders  worden  er  in 
een  afzonderlijke  klamboekamer  verpleegd.  Ook  hier  stortba- 
den  en  uilsluitend  waterclosets  met  ruime  gelegenheid  voor 
het  wasschen  der  handen.  Zelf  gedestilleerd  water  in  een 
leiding  door  het  geheele  gebouwgevoerd,  groote  koelkamers 
met  eigen  gemaakt  ijs,  goed  ingerichte  operatiekamers  en 
onderzoekingslokalen  van  de  beste  en  nieuwste  vindingen 
op  ieder  gebied  voorzien,  een  goed  laboratorium  voor  klinische 
onderzoekingen:  dit  alles  getuigt  van  de  groote  waarde  door 
de  Amerikaansche  Regeering  toegekend  aan  de  begrippen 
der  moderne  ziekenverpleging,  waarvoor  haar  geen  geldelijke 
offers  te  groot  zijn. 

Na  een  eenvoudige  lunch,  waarbij  de  officieren  van  ge- 
zondheid,  daarin  voorgegaan  door  hun  Chef,  de  gasten 
bedienden  en  van  het  noodige  voorzagen,  aanvaardden  wij 
den  terugtocht  naar  Manila,  hoogst  dankbaar  en  zeer  vol- 
daan  over  hetgeen  wij  gezien  hadden. 

Maandag  den  7en  Maart  des  morgens  ten  9  ure  had  de 
eerste   wetenschappeltjke   samenkomst    plaats   in   hetzelfde 


18 


340 


lokaal,  waar  de  openingszitting  gehnudeti  was.  Alvorens 
echter  iot  de  werkzaamlieden  van  den  dag  werd  overgegaati, 
verkrceg  schrijver  dezes  liet  woord,  ten  einde  gevolg  !e 
kuntien  geven  aan  de  hem  door  de  Nederlandscli  liidis.iie 
Regeering  verslrekte  opdraclil:  in  haar  naani  bet  Coiigres 
veel  voorspoed  op  zijn  arbeid  toe  te  wenschcn.  Dit  bewijs 
van  belangstelling  onzer  Regeering,  de  eenige  der  verlegen- 
woordigden,  die  daaraan  had  gedacht,  in  het  loffelijk  streven 
der  Far  Eastern  Association  of  Tropical  Medicine  werd 
met  warme  waardeering  door  de  aanwezigen  ontvangen. 
evenals  de  begroeling  namens  onze  Vereeniging  lot 
bevordering  dergeneeskundige  wetenschappen 
in  Nederlandscli-lndie. 

Het  ligt  niet  in  mijne  hedoeling  een  volledig  verslag  (e 
geven  van  de  onderwerpen,  die  gediirende  de  verschillende 
dagen  behandeld  werden.  Ik  zou  daartoe  cm  meer  dan 
e^n  reden  niet  in  staat  zijn.  In  de  eersle  plaats  niet.  oin- 
dat  aan  de  voordraditen  buitengewoon  weinig  zorg  werd 
besteed:  de  ineeste  werden  voorgelezen  in  een  tempo  zoo  snel 
en  op  z66  eentoonige,  nagenoeg  onverstaanbare  wijze.  dat 
waarlijk  niet  alleen  voor  de  vreenidetingen  van  vele  het 
grootste  gedeelte  van  den  inlioud  verloren  ging.  In  de 
tweede  plaats  is  het  zoo  goed  als  ondaenlijk  gedurende  7 
dagen  achteren  van  des  morgens  9  tot  des  middags  lialf 
twee  wetenschappelijke  voordraditen  aan  le  hooren  over 
alle  mogelijke  onderdeeleii  der  geiieesknnde,  met  de  daarbij 
behoorende  discussies,  en  dan,  na  vermoeiende  tocliten  in 
de  middaguren,  aan  het  einde  van  den  dag  niet  volkomen 
vergeten  te  zijn,  wat  men  aan  het  begin  heefi  gehoord. 
Het  komt  mij  bovendien  voor,  dat  de  organisatie  van  het 
Congres  te  wenschen  overliet:  het  dagetijksch  programme  was 
te  overladen,  de  zoogenaamde  discussies  Madden  daarvaii  maar 
heel  weinig  en  ontaardden  dikwijis  in  voordrachten  langer 
dan  de  oorspronkelijke.  Ook  het  toestaan  van  niet  aange- 
kondtgde    voordraditen    bij    een   reeds  zoo  utigebreide  lijst 
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van  werkzaamheden  behoorde  nief  te  geschieden.  Doch  ik 
wil  zacht  zijn  in  mijn  oordeel:  alles  moel  geleerd  wordeii, 
ook  het  houden  van  Congressen  en  vermoedelijk  zullen 
vele  der  nu  gemaakte  fouten  bij  een  volgende  gelegenheid 
vermedeii  kunnen  wordeii. 

Daar  alle  op  het  Congres  gehouden  voordrachten  worden 
afgedrukl  in  The  Philippine  Journal  of  Science,  Section  B, 
Medical  Sciences  '),  kan  de  belangstellende  die  daar  in 
liun  geheel  vinden.  Slechts  op  enkele  wil  ik  de  aandacht 
vestigen. 

Majoor  W.  P.  Chamberlain  of  the  United  States  Army 
deelt  in  zijn  „Statistical  studies  of  Uncinariasis  among 
white  men  in  ihe  Philippines"  gegevens  mede,  die  werkelijk 
voor  een  belangrijke  verspreiding  van  den  Necator  Ame- 
ricanus  (tiookworm)  onder  de  Philippines  pleiten.  Niet 
minder  dan  IS^/p  der  bevolking  werd  daarmede  behept 
bevonden.  Ph.  Strong  vond  bij  een  onderzoek  van  4106 
Philippino-gevangenen  52" /^  geinfecteerden.  Vermoedelijk 
is  deze  dannparasiet  in  de  Philippinen  ingevoerd  door  de 
Amerikaansche  soldaten,  want  onder  deze  komt  zij  in  bui- 
tengewoon  belangrijke  verspreiding  voor.  Chamberlain  vond 
dat  60"/o  der  militairen,  afkomslig  uit  de  zuidelijke  staten 
van  Noord  Amerika  (Maryland,  Virginia,  West  Virginia. 
North  Carolina,  South  Carolina,  Georgia,  Florida,  Alabama, 
Mississippi,  Louisiana,  Texas,  Kentucky,  Tennessee,  Arkansas 
en  Missouri  besmet  waren,  en  van  de  nieuw  aange- 
worvenen  85%.  Na  de  eerste  drie  jaren  van  hun  dienst- 
verband  daalt  dit  cijfer  tot  ll°/o,  ten  gevolge  der  gunstige 
hygiSnische  verhoudingen,  waaronder  de  soldaten  leven. 
Onder  de  militairen  uit  de  noordelijke  staten  is  het  aantal 
veel  geringer,  maar  toch  nog  zoo  groot,  dat  volgens  Cham- 
berlain's   meening    25"/o  van  het  geheele  leger  den  hook- 


')    De  pHjs  van  dit  lijdsctirift  is  $  3,  United  States  currency  per- 
jaar,   te  zenden  aan  den  Director  of  Printing,  Manila.  P.  I. 
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worm  herbergt.  Het  laiidbouwersleven  en  het  loopen  op 
bloote  voelen  schijnen  voorbeschikkende  uorzaken  vou 
de  besmetting  te  zijii:  van  de  onderzochte  personen.  dk 
v66i  hun  in  dienst  tredeii  het  landbouwers  bedrijf  uil.ie- 
fenden,  waren  er  81"/o  geinfecteerd.  Qelukkig  waren  At 
meeste  dezer  personen  niet  ziek,  leden  niet  aan  Uncins- 
riasis,  maar  tuch  wordt  de  aanwezigheid  van  den  hook- 
worm in  liet  darmkanal  beschouwd  ais  een  oorzaak  voor 
de  verzwakking  van  het  organisme,  datdaardoor  voor  alleriei 
andere  besmettingen  veel  toegaiikelijker  wordt.  Zooals  uit 
het  jaarlijksch  rapport  van  het  Bureau  of  Healh  over  1909 
blijkl,  is  dan  uok  de  strijd  tegen  dezen  parasiet  met  enisi 
tcr  hand  genomen. 

De  verhoudingen  op  de  Philippijnen  met  betrekking  tot 
deze  hookwormbesmetting  komen,  zooals  bhjkt,  in  velerlei 
opzichteti  overeen  met  datgene,  wat  door  verschillemfc 
onderzoekers  in  onze  koloniSn  voor  het  Anchyloslomaio 
duodenale  is  aangetoond.  Of  de  hookworm  tn  deze  gewestea 
voorkomt  ts  mij  niet  bekend,  evenmin  of  er  misschieo 
onder  de  Ptiilipptjnsche  hookwormeu  niet  vele  anchylo- 
stomen  waren.  Het  onderscheid  is  niet  zoo  bizondergrooL 
maar  toch  we!  de  moeite  waard  gemaakt  te  worden. 

Zeer  bizondere  aandacht  verdient  op  de  Philippijnen  de 
buitengewoon  groote  kindersterfte:  Wjo  van  alle  sterfgevallen 
betreffen  ktnderen  beneden  de  5  jaren.  Uit  het  reeds  boven 
door  mij  genoemde  rapport  van  het  Bureau  of  Health  blijkt 
b.v.  dat  in  Manila,  met  in  1909  een  bevolking  van  223  542 
inwont^rs,  8685  t^ebourk'n  plaats  li;idiiL'n  en  4600  sterfgevallen 
van  kiiideren  bent:deii  iicl  jaar.  d.i.  52"/'ij  van  alle  geboren 
kJnderL'11.  DjI  verschijnsel  maakte  natuiirlijk  ook  up  het 
Congres  een  onderwerp  uit  van  meer  dan  een  voordrachL 
Als  hnofdoorzaken  voor  die  groote  sterfte  worden  genoemd 
malaria,  beri-beri  en  de  hoogst  onvoldoende  voedende 
eigenschappen  der  muedermelk,  welk  laatste  hieruit  bliiken 
moet,  dat  naar  verhouding  de  sterfte  onder  de  borslkinderen 
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veel  grooter  is  dan  onder  de  kmistmatig  gevoede.  Of  die 
diagnose  van  beri-beri  bij  kinderen  benedeii  liet  jaar  jiiist 
is,  ineen  ik  zeer  ernstig  le  moeten  betwijfelen,  de  daarvoor 
aattgevoerde  gronden  bewezen  ni.i.  niets  iiieer  dan  dat  de 
kinderen  leden  aan  ondervoedtng,  maar  iiiet  aan  de  gevolgen 
eener  polyneuritis,  Dat  de  Amerikaansche  Regeering  hel 
gevaar  dezer  groote  sterfle  voor  tiaar  koloniSii  inziet.  het 
bevolkingscijfer  gaat  eer  actiter  dan  vooruit,  blijkt  uit  het 
feit,  dat  voor  liet  jaar  1910  een  bedrag  van  $  10.000  is 
uitgetrokken  om  die  vereenigingen,  wier  doe!  een  verniin- 
dering  van  de  kindersterfte  beoogt,  geldelijk  te  steunen. 

Door  de  Drs.  Clegq  en  Whitmore  werd  wreder  eens 
een  zuurvaste  bacit  vertoond,  in  symbiose  met  amoeben 
gekweekt  uit  een  leproom,  die  zonder  eenigen  anderen 
waarborg  dan  de  genoemde  voor  den  leprabacillus  werd 
aangezien.  Proeven,  met  sera  en  vacciiis  met  dezen  lepra- 
bacillus bereid,  genomen  op  lepralijders,  bleven  zonder 
eenig  gevolg.  Maar  men  geeft  den  moed  niet  op.  Het  is 
zeer  wet  mogelijk,  dat  men  hier  werketijk  met  den  lepra- 
bacil  te  doen  heeft,  doch,  naar  het  mij  voorkomt,  dient  dit 
nog  nader  te  worden  bewezen  en  alvorens  dit  bewijs  is 
geleverd,  gelijken  proefnemingen  tot  bereiding  van  specifieke 
geneesmiddelen  niet  op  ernstig  wetenschappelijk  werk. 

Het  doet  mij  groot  genoegen  te  kunnen  boekstaven,  dat 
Collega  H.  M.  Nkeb  met  zijn  mededeeiing  over  The  Par- 
thenogenesis of  tlie  female  crescent-body  het 
succes  liad,  dat  dcze  belangrijke  ontdekking  ten  voile  verdient. 
Door  Dr.  W.  T.  de  Vogel  was  een  rapport  over  Myzumyia 
Rossii  as  a  Malaria-carrier  ingezondcn,  dat  door  den  Se- 
cretaris  Dr.  Francis  Clark  werd  voorgelezcn  op  een  wijze, 
dat  het  mij  zeer  zon  verwonderen,  wanneer  een  der  aan- 
wezigen  er  cea  enkel  woord  van  heeft  verstaan. 

De  meest  belangrijke  dag  was  ontegcnzeggelijk  die  van 
Vrijdag  II  Maart,  op  welken  niet  minder  dan  5  voordrachten 
gehouden   werden,   die  betrekking  hadden  op  dc  aetiologie 
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van  beri-beri.  Ik  kan  die  onmogelijk  hier  in  extenso  alle 
bespreken,  doch  verwijs  de  belangstellenden  naar  de  reeds 
bovengenoemde  publicatie.  Gelukkig  hadden  de  godenhd 
zoodanig  beschikt,  dat  ik  het  eerst  aan  hetwoord  kwamen 
daardoor  gelegenheid  had  te  toonen  hoeveel  belangrijkpio- 
nierswerk  op  het  gebied  van  deze  ziekte,  met  betrekking 
tot  haar  aetiologie,  prophylaxis  en  genezing,  door  Neder- 
landsche  onderzoekers,  sedert  Eykman's  belangrijke  ont- 
dekking  van  de  polyneuritis  bij  hoenderen  en  de  beteekenis 
van  het  zilvervlies,  zoowel  binnen  als  buiten  het  Genees- 
kundig  Laboratorium  is  verricht.  Met  opzet  was  door  mij 
dit  onderwerp  gekozen  en  gegoten  in  den  vorm,  waarin  ik 
het  voordroeg,  omdat  maar  al  te  veel,  nu  van  zoovele  zijden 
erkend  wordt,  dat  beri-beri  een  ziekte  der  rijsteters  is,  de 
verdiensten  der  Nederlandsche  onderzoekers  op  dit  gebied 
worden  voorbijgezien. 

Alle  sprekers  waren  het  er  over  eens,  dat  in  het  voort- 
durend  gebruik  van  geheel  afgewerkte  rijst  (clean  =  white  = 
polished  rice)  de  hoofdoorzaak  moet  werden  gezocht  voor 
het  ontstaan  der  beri-beri.  Dr.  Hans  Aron  of  the  Philippine 
medical  school  meent  uit  zijn.  onderzoekingen  te  mogen 
afleiden,  dat  het  hoofdzakelijk  zijn  de  Ph.  verbindingen, 
die  met  het  polijsten  van  de  rijst  verdwijneiv.  De  vorm 
waarin  Ph.  in  het  zilvervlies  voorkomt,  is  die  van  Phytin  = 
a  n  h  y  d  r  o-o  x  y-m  e  t  h  y  1  e  n-d  iphosphorzuur,  een  op- 
losbare  stof,  die  door  de  Gesellschaft  fiir  Chemische  Industrie 
te  Basel  in  den  handel  is  gebracht.  Slechtsweinige  sprekers 
oonden  bij  de  discussies  aanhangers  te  zijn  van  een  infectie- 
theorie,  waarin  de  geheel  afgewerkte  rijst  als  causa  remota 
dienst  deed,  zoo  o.  a.  Castellani  (Ceylon)  en  Shibayama 
(Japan). 

In  een  daarvoor  door  het  Gouvernement  beschikbaar 
gestelden  extra-trein,  vertrokken  wij  Zaterdag  13  Maartdes 
avonds  ten  10  ure  naar  Baguio,  gelegen  in  het  Benguet- 
gebergte    op    een    hoogte    van    5000    voet,    op    170  Mijlen 
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afstands    van    Manila.     De    tocht   daarheen  gaat  per  spoor 

tot  Camp.  No.  1  voorbij  Dagupan,  waar  wij  den  volgenden 

inorgeii  ten  7  lire  aankwamen  en  van  daar  per  automobiel 

over     den     prachtigen    beigweg,    aan    wieiis   aanleg   reeds 

±    5000000    dollars    werden    ten  koste  gelegd.     Deze  weg, 

zeker    een   der  schoonste  bergwegen,  die  met  Met  moderne 

vervoermiddel   kunnen  worden  bereden,  kronkell  zJch  door 

kloven    en   over  bergpassen  {ongeveer  200  bruggen),  langs 

bergslroomen   en  watervallen  naar  den  in  het  hart  van  tiel 

gebergte  van  Noord-Liizon  gelegen  „Summer  Capital  of  the 

Philippine    Islands",    met    zijn    heerlijk  frisch    kliinaat,  zijn 

prachtige  natuurtafreelen  en  zijn  rijken  schal  van  pijiiboomen 

en    fraaie  bloemen.     Zoo  ergens,  dan  kan  zeker  hier  herstel 

gevonden    worden   van  de  krachten,  die  in  het  uitputtende 

leven,    door    de    Amerikanen    in    dit  tropische  land  geleid, 

iioodzakelijk  spoedig  nioeten  verloren  gaan.     Baguio  is  dan 

ook    het    sanatorium,    waar    ieder  ambtenaar  jaariijks  voor 

minstens    14   dagen    heen    wordt    gezoiiden.     Bestaat  voor 

dezen  of  genen    de    wenschelijkheid  dien  tijd  te  verlengen, 

dan    kan    dit    geschieden    en    wordt    zulk   een    ambtenaar 

tijdelijk    belast    met    werkzaamlieden    op    een    der    atdaar 

aanwezige    Gouvernements    bureaux.     Zorg   voor    een    on- 

derkomen    behoefl    de    naar    Baguio    gezondene    niet    te 

hebben,    want    het    Oouvemement    bouwde    er    zeer  goede 

woningen,    waarin  hij  zijn  inlrek  kan  nemen.     In  Juli  1909 

werd    er   een    hospitaal   geopend    voor  44  lijders,    een  in- 

richting,  die  een  lust  is  voor  het  oo:;  om  te  aanschouwen, 

en   dit  jaar   zou  er  een  gelegenheid  lot  stand  komen  voor 

de   verpleging    van    lijders    aan  luberculose.     Het  militaire 

departement    is    er    vertegenwoordigd    door  een  goede  ka- 

zerne,    uitstekende    woningen  voor   officieren    met  hun  ge- 

zinnen    en    een    net    ingericht    militair    hospitaal    te  Camp 

John    Hay.     Ook    voor  onderwijs  wordt  er  ge^-orgd.     Voor 

den    particulier,    die    van     het    heerlijke    bergklimaat    wil 

genieten,    bestaan    er    twee    goede    hotels.     Niefs    wordt 
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achterwege  gelaten  om  het  leven  er  mogelijken  aangenaam 
te  maken.  Nu  reeds  zijn  er  prachtlge  wegen  aangelegd, 
en  parken  met  de  heerlijkste  bloemen  nooden  tot  een 
wandeling,  die  in  de  schoonste  panorama's  haar  belooning 
vindt.  Een  poloveld  ontbreekt  natuurlijk  niet.  Behalve 
het  op  een  zeer  schilderachtig  punt  gelegen  buitenverblijf 
vait  den  Gouverneur-Generaal,  verrezen  er  in  korten  tijd 
een  aantal  gouvernementsbureaux,  voorloopig  uit  hout  op- 
getrokken,  doch  met  de  bedoeling  om  geleidelijk  door 
steenen  gebouwen  te  worden  vervangen.  Bovendien  be- 
vindt  zich  aldaar  The  Mirador  Observatory,  het  centrale 
meteorologisch  observatorium  van  Manila.  Op  slechts  korten 
afstand  van  Baguio,  te  Trinidad,  liggen  de  gouvemements 
landbouwproefstations,  waar  de  beste  Europeesche  groenten 
worden  gekweekt.  Een  groot  bezwaar  is  op  het  oogenblik 
nog  de  reis  van  Manila  naar  Baguio,  maar  ook  daarin  zal 
worden  voorzien,  want  het  plan  bestaat  een  electrische 
baan  aan  te  leggen  over  de  bergen,  die  in  een  rechte  lijn 
deze  beide  punten  verbindt.  In  een  causerie,  die  de 
Secretary  of  the  Interior  Department  Worcester  te  Baguio 
voor  de  congresleden  hield,  betoogde  hij,  dat  het  Ameri- 
kaansche  Gouvernement  zich  al  die  geldelijke  opofferingen 
gaarne  wil  getroosten,  overtuigd  als  het  is  in  de  verhoogde 
arbeidsintensiteit,  die  het  gevolg  is  van  het  verblijf  in  zulk 
een  gunstig  klimaat,  deze  weer  ruimschoots  terug  te  winnen. 
Dat  is  praktische  hygiene,  die  van  geheel  andere  opvat- 
tingen  getuigt  dan  in  onze  kolonien  worden  gehuldigd, 
waar  de  enkele  honderde  guldens  gouvernementssubsidie, 
door  sommige  sanatoria  genoten,  onder  invloed  eener  ver- 
keerde   bezuinigingswoede  werden  ingetrokken. 

Een  groot  gedeelte  van  het  programma,  voor  den  dag 
van  aankomst  te  Baguio  vastgesteld,  viel  in  letterlijken  zin 
in  het  water  door  den  hevigen  regen,  die  in  den  namiddag 
begon  te  vallen  en  van  geen  ophouden  wist.  Den  volgenden 
morgen  werden  er  nog  slechts   een  paar  voordrachten  ge- 
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liouden  in  de  Governor-General's  office,  waar  liet  grootste 
gedeelte  van  den  tijd  werd  besteed  aan  de  besprelcing  der 
conclusies,  die,  door  daartoe  op  den  len  dag  van  het  con- 
gres  benoemde  commissies  samengesteld,  aan  liet  oordeel 
van  het  congres  werden  onderworpen.  Voor  behandeling 
der  volgende  vraagstukken  waren  zoodanige  commissies 
benoemd:  beri-beri,  lepra,  tuberculose,  quarantaine,  opium 
en  pesl.  Collega  Neeb  maakte  deel  uit  v^n  de  commissie 
voor  lepra,  opium  en  pest,  ondergeteekende  van  die  voor 
beri-beri,  quarantaine  en  lepra,  van  weike  laatste  liij  als 
voorzitter  fungeerde.  Ik  geef  liier  den  tekst  der  conclusies 
weer,  zooals  die  na  rijp  beraad  werden  vaslgesteld,  en 
\vaarvan  gedrukte  exemplaren  zijn  verzonden  aan  de  ver- 
schillende  mogendheden,  die  zich  op  het  Congres  hebben 
doen  vertegenwoordigen. 

„The  Congress  was  attended  by  seventy-six  medical  men 
^engaged  in  professional  work  in  ttie  Far  East  and  included 
„official  delegates  from  the  Governments  of  India,  Ceylon, 
„Siam,  Netherlands-India,  Federated  Malay  States,  Straits 
„ Settlements,  Hongkong,  Philippine  Islands,  Tsingtsau,  (Im- 
„perial  German  Government)  and  japan. 

sResolved: 

„Beri-Beri.  That  in  the  opinion  of  this  Association 
„sufficient  evidence  has  now  been  produced  in  support  of 
„the  view  that  Beri-Beri  is  associated  with  the  continuous 
^consumption  of  white  (polished)  rice,  as  the  staple  article 
„of  diet,  and  the  Association  accordingly  desires  to  bring 
„this  ■  matter  to  the  notice  of  the  various  Governments 
„  concerned". 

^Tuberculosis.  That  the  Far  Eastern  Association  of  Tro- 
„pical  Medicine  should  use  its  influence  to  cause  the  for- 
„mation  of  a  national  anti-tuberculous  society  in  each 
^political  entity  represented  in  the  Far  Eastern  Association 
„of  Tropical  Medecine.  These  societies  to  be  formed 
„along    the  lines    of    existing   anti-tuberculous  societies  in 
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^other  parts  of  the  world,  yet  revised  to  facilitate  tbt 
^work  under  local  conditions". 

„  Lepra. 

„1.  Lepra  is  to  be  regarded  as  a  dati}>erous  commuiii- 
„cable  disease. 

„2.  Compulsory  notifications  of  all  cases  of  leprosy  [<• 
gthe  authorities  is  essetifial. 

„3.  Compulsory  sejjrcKatioii  of  all  cases  of  leprosy  h 
^necessary  and  preferably  in  special  colonies  constructed 
,for  the  purpose. 

„4.  The  entrance  of  aliens  afflicted  with  leprosy  inut  i 
„country  must  be  prohibited. 

nQuarantine.  That  t'e  Far  Eastern  Association  of  Tn>- 
„pical  Medicine  appreciating  the  benefit  which  would  accrue 
„from  concerted  sanitary  action  on  tlie  part  of  Eastern 
^Governments,  be  empowered  officially  to  approach  the 
^following  Governments,  namely:  Philippine  Islands,  Japan, 
„Hongkong,  French  Indo-China,  Siain,  Netherlands-India. 
„Straits  Settlements  and  Ceylon,  with  the  view,  if  possible 
„of  obtaining  their  official  support  on  the  following  lines: 

„1.  To  have  a  common  standard  for  the  term  „epideinic". 
„when  making  reports  to.  or  imposing  quarantine  against 
„each  other. 

„We   suggest  the  following  definition  for  consideration; 

„Plague,  Cholera,  Small-pox,  or  Yellow  Fever  shall  be 
^considered  to  be  epidemic,  wlien,  after  tlie  first  telegraphic 
„report  of  its  occurrence,  any  weekly  report  thereafter  shall 
„show  Die  occurrence  ()f  an  avarage  daily  number  of  three 
.cases". 

,2.  To  agree  to  notify  each  other's  territories  as  infected, 
„only  when  the  infectious  disease  shall  have  assumed  epi- 
,demic  proportions  as  defined  above;  and  automatically  l-i 
.withdraw  such  notification  when  the  avarage  number  of 
.cases  for  three  successive  weeks  has  fallen  below  tlie 
.status  epidemicus  as  bove  defined. 
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„3.  To  circulaie  weekly  returns  of  Plague,  Cholera, 
„SmalI-pox  or  Yellow  Fever  amongst  each  other,  and  also 
„a  telegraphic  report  on  the  first  occurrence  of  any  of  these 
„diseases,  in  a  clean  port  or  territory. 

„4.  To  insist  on  a  Bill  of  Health  being  carried  by  all 
„ships,  leaving  a  country  declared  to  be  infected,  which 
„inteiid  to  proceed  to  the  port  of  anotlier  signatory;  such 
„Bills  of  Health  to  include  a  return  of  infectious  disease 
„for  the  previous  48  tiours. 

„5.  To  report  by  telegram  to  the  country  concerned,  the 
„departure  of  an  infected  or  suspected  ship  (as  defined 
„by  the  Paris  Convention)  which  may  intend  to  proceed 
„to  any  port  in  ttie  territories  of  another  signatory;  and  to 
^endorse  the  Bill  of  Health  of  the  said  infected  or  sus- 
„pected  ship  with  a  full  account  of  measures  taken  to 
^disinfect  or  otherwise  deal  with  the  said  vessel. 

Report: 

„P)ague.  In  our  opinion  the  only  practical  measure 
„concerning  Plague  that  we  can  recommend  is  the  advi- 
„sability  of  each  country  represented  agreeing  to  notify  to 
„other  countries  the  occurrence  of  cases  of  Plague  within 
„their  borders,  the  first  case  by  telegram  and  afterward 
„by  weekly  returns, 

..Opium.  Your  Committee,  appointed  to  consider  the 
„opium  question,  regret  ttiat  the  time  at  their  disposal  pre- 
„cludes  the  possibility  of  giving  the  subject  adequate 
^consideration. 

„They  have  reviewed  the  work  done  and  the  resolutions 
„agreed  on  by  the  International  Opium  Commission,  Shang- 
„hai,  1909. 

„With  these  resolutions  your  Committee  are  in  agreement, 
„but  it  is  to  be  regretted  that  the  paucity  of  medical  com- 
„missioners  prevented  the  question  being  dell  with  fully 
„iii  its  medical  aspects. 

„Aay    measures    vvhifh  are  introduced  for  the  control  of 
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„opium  must  be  adequate  to  guard  against  the  danger  of 
^secret  remedies  containing  opium  and  opium  derivatives 
^being  substituted. 

„They  would  suggest  that  the  delegates  from  the  various 
^countries  represented  at  this  conference  should  be  asked 
„to  arrange  that  the  regulations  controling  the  sale  and  use 
„of  opium  in  their  respective  countries,  as  well  as  any 
j,observations  they  may  care  to  make  on  this  subject,  be 
^submitted  to  the  next  meeting  of  this  Association  in  1912". 

Ook  werd  de  wenschelijkheid  besproken,  ten  einde  beter 
dan  dit  tot  nog  toe  kon  geschieden,  kennis  te  kunnen  nemen 
van  hetgeen  in  de  verschillende  landen  in  het  verre  Oosten 
op  tropisch  geneeskundig  gebied  wordt  gewerkt,  de  desbe- 
treffende  publicaties  in  eeh  tijdschrift  samen  te  brengen. 
The  Philippine  Journal  of  Science,  dat  onder  redactie 
van  Dr.  Paul  C.  Freer  door  het  Bureau  of  Science  of 
the  Philippine  Government  wordt  uitgegeven,verklaarde 
zich  tot  plaatsing  van  zoodanige  publicaties  bereid,  daar- 
bij  aan  iederen  schrijver  het  recht  latende  zijne  mededee- 
lingen  eerst  te  doen  opnemen  in  eigen  nationale  tijdschriften. 
Het  gebruik  van  de  Engelsche  taal  is  gewenscht. 

Tot  Voorzitter  van  de  Association  voor  de  eerstvolgende 
twee  jaren,  en  daarmede  ook  tot  President  van  het  tweede 
Congres,  werd  gekozen  Dr.  J.  H.  Atkinson,  en  tot  alge- 
meen  secretaris-thesaurier  herkozen  DR.  Francis  Clark, 
beiden  te  Hongkong  en  dankbaar  werd  aanvaard  de  uitnoo- 
diging  van  het  Gouvernement  van  Hongkong  om  in  1912 
het  Congres  aldaar  te  mogen  ontvangen.  Ik  wil  er  hier 
meteen  op  wijzen,  dat  voor  1914  de  hoop  gevestigd  is  op 
Batavia. 

Na  afdoening  van  verschillende  huishoudelijke  aangele- 
genheden  en  de  gewone,  doch  zeer  verdiende  plichtple- 
gingen  jegens  het  Gouvernement  der  Philippijnen,  Voorzitter 
en  Secretaris  van  het  Congres  en  alien,  die  hadden  mede- 
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gewerkt  tot  het  welslagen,  werd  deze  eerste  samenkomt  der 
Far  Eastern  Association  of  Tropical  Medicine,  die  als 
een  belangrijk  feit  in  de  gescliiedenis  der  geneeskunde  in 
het  verre  Oosteii  dient  te  worden  aaiigenierkt,  gesioten. 
In  den  iiamtddag  werd  de  terugtocht  naar  Manila  aanvaard, 
waar  wij  den  15en  Maart  des  inorgens  te  3  uren  aankwamen. 
De  Oouvenieur-Generaal,  die  inmiddels  van  zijn  dienstreis 
was  teniggekeerd,  bood  dienzelfden  dag  den  gedelegeerden 
en  iiet  Congresbestuur  een  lunch  aan  in  zijn  lieerlijk  aan 
den  Pasig-river  gelegen  paleis  en  had  zijn  stoonisloep  ler 
onzer  beschikking  gesteld,  om  ons  en  nog  eenige  andere 
deelneniers.  die  dienzelfden  middag  verlrekken  moesten, 
naar  het  stoontschip  te  brengen,  dat  in  de  haven  van  Ma- 
nila lag  te  wachten  en  waarheen  wij  door  het  Congresbestuur 
uitgeleide  werden  gedaan.  Ijdel  was  de  hoop,  dat  wij  daar 
de  verkwikkende  rust  zouden  vindeti,  die  ons  gedurende 
de  vermoeiende  en  inspannende  dagen  van  het  Congres  zoo 
in  alle  opzichfen  had  onlbroken:  God  Neptunus  liad  be- 
sloten,  dat  het  anders  zijn  zou!  Een  staart  van  een  typhoon 
zweepte  het  water  van  de  Chineesche  zee  op  tot  woeste 
golven,  die  met  ons  schip  speelden  als  met  een  draaitot. 
En  ofschoon  wij  Hollanders,  als  echte  zonen  van  een  zee- 
vareud  volk,  moedig  stand  hielden  en  niet  niede  offcrden 
op  tiet  altaar  van  den  verloornden  zeegod,  waren  tocli 
ook  wij  recht  dankbaar,  toen  wij  in  den  vroegen  morgen 
van  den  derden  dag  Hongkongs  wonderschoone  haven  we- 
der  binnenstoomden. 


Zooals  tk  in  den  loop  van  het  boveiigeschrevene  meedeelde, 
is  door  de  Amerikanen  reeds  veel  belangrijk  werk  gedaan 
in  den  betrekketijk  korlen  tijd  van  hun  bestuur  over  de 
Philippijnen.  \66r  dien  telde  de  bevolking  dier  eilanden- 
groep  ongeveer  B'/^  niillioen  zieJon  en  was  de  sterfte  zoo 
groot,  dat  gedurende  jaren  liet  bevolkingscijfer  eer  achter 
dan    vooruitging:    zij    wordt    geschat  op  meer  dan  50  7uo 
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jaarlijks.    AUeen   aan  pokken  stierven  in  de  eerste  periode 
van  het  Amerikaansche  bestuur  nog  jaarlijks  4000O  personen. 
Voor   zoover   door  een  nauwkeurig  onderzoek  kon  worden 
nagegaan,    bestond   er   geen  enkele  artesische  wel.     In  het 
water  van  alle  deelen  der  eilanden  werden  dysenterie-amoeben 
gevonden.  In  Manila,  een  stad  van  meer  dan  200.(XX)  inwoners, 
bestond  geen  rioleering  en  alle  afval  van  de  menschelijkeen 
dierlijke  huishouding  werd  eenvoudig  overal  daarheen  weg- 
geworpen,    waar   het   toevallig   terecht    wilde  komen.    Het 
drinkwater  dezer  stad  was  afkomstig  uit  een  rivier,  wier  oevers 
door  meer  dan  10000  menschen  bewoond  werden  en  die  de 
rivier  zelve  voor  bad-,  waschplaats,  privaat  en  afvoerkanaal 
voor   alle    vuil    gebruikten,    zooals  wij  dat  van  onze  kali's 
gewoon    zijn  te  zien.     In  de  stad  zelf  bestonden  meer  dan 
31  mijlen  aan  kanalen,  die  eigenlijk  niet  anders  waren  dan 
smerige  open  goten,  waarheen  alle  vuil  zijn  weg  vond.    Er 
bestond  niet  de  geringste  gelegenheid  voor  de  verzorging  van 
krankzinnigen,  die  men  df  eenvoudig  liet  rondloopen,  of  wa/i- 
neer  zij  gevaarlijk  waren,  met  een  ketting  aan  een  paal  vast- 
legde.    In  het  hospitaal  San  Lazaro,  een  oud  klooster,  en  in  de 
Palestine    Leper   Colony    werden  ongeveer  200  lepralijders 
verpleegd;  de  anderen  liepen  vrij  rond.     Lijken  werden  ten 
getaie    van    4   en    meer  in   dezelfde  kuil  begraven,  en,  om 
plaats   te  maken  voor  nieuwe,  werden  de  overbljfselen  der 
vorige  eenvoudig  op  een  hoop  geworpen.     Beri-beri,  malaria, 
dysenterie    telden    hun    slachtoffers    bij    duizendtallen.    De 
cholera    ontvolkte    geheele    streken    en    maakte    alleen  in 
Manila  soms  meer  dan  1000  dooden  per  dag.  Quarantaine-  , 
voorschriften  ontbraken  geheel,  zoodat  telkens  weer  op  nieuw 
de    cholera   van   buitenaf   werd    ingevoerd  en  ook  de  pest 
herhaaldelijk  een  aantal  slachtoffers  maakte. 

Reeds  zeer  spoedig,  nadat  de  Amerikanen  dezen  desolaten 
boedel    van    de    Spanjaarden    hadden  aanvaard,    werd  wet 


kracht   de    hand    gestagen    aan  het  tot  stand  brengen  van 
verbeteringen   op  ieder  gebied.    Te  Manila  werd  opgericW 
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het  reiisacliti^e  labora  tori  urn,  dat  den  tiaam  draagt  van 
Bureau  of  Science  en  waarvan  Dr.  Paul  C.  Freer  de 
direclenr  is,  Aan  ecu  grooten  staf  van  niedewerkers  werd 
daar  het  onderzoek  toevertfouwd  van  aile  weteitschappelijke 
vraagstukken  op  niediscli,  veterinair,  botaniscli,  zoologiscli, 
antliropologiscli  en  niineralogisch  gebicd.  De  groote  aan- 
trekkelijkheid  van  de  kennismaking  met  allerlei  nienwe 
oiiderwerpeii,  leidde  tot  een  brceden  strooni  van  pnblkaties 
op  ieder  gebied,  aanvankelijk  in  verspreide  bulletins,  later 
in  een  arzonderlijk,  door  het  Ooiiverneinent  der  Pliilippijnen 
uitgegeven  tijdschrift:  The  Pliilippine  Journal  of 
Science.  De  bereiding  der  dicrlijke  koepokstof,  der  ver- 
scliillende  entstoffen  en  der  geneeskrachtige  sera  werd  ter 
hand  genomen,  om  ztch  daardoor  onafiiankelijk  te  maken 
van  het  moederland. 

Naast  dit  Bureau  of  Science  werd  opgericht  the  Bureau 
of  Health,  dat  voor  de  stad  M.inila  als  sledelijke  gczond- 
heidsdienst  fungeert,  doch  tevens  de  lelding  van  dczen 
dienst  over  de  gelieele  Pliilippine  Islands  in  handen  lieeft. 
Bovendien  werden  buitcn  Manila  nog  ongevecr  300  ge^ond- 
heidscommissies  iit  het  leven  geroepen,  zoodat  de  nooden  en 
behoeften  op  hygieniscli  gebied  naitwkeurig  bestudeerd  en  in 
wetgevingen  de  voorzieningen  daarlegeu  konden  belichaamd 
worden.  Rioleering.  drinkwalervoorzieniug,  verzaineling  van 
afval,  straatrejniging,  afzondering  van  besmettelijke  zieken, 
dit  alles  werd  ter  hand  gennnien  en  reeds  xeer  spoedlg 
was  een  duidelijke  invloed  ten  gocde  daarvan  merkbaar. 
In  de  provincies  rondom  Manila,  die  ongeveer  een  millioen 
inwoners  bevalten,  slierven  vroeger  jaarlijks  ongeveer  6000 
personen  aan  pokken;  in  het  jaar  1909  gecn  enkele.  Arte- 
sische  putten  werden  bij  dozijnen  overal  geboord  en  in 
vele  streken  daalde  na  liet  in  gebiuik  nenien  van  het 
ariesische  drinkwater  de  sterfle  snel  van  50--20"/uu'  De 
gezondheidsleer  wordt  in  3500opt;nbare  scholen  onderwezeii 
en   zelfs   het  in  den  aanvang  den  Ainerikanen  zoo  vijaiidig 


32  354 

gezinde    prieslerdotn    helpt    mede    om    onder  de  bevolking 
keiinis  van  de  eenvoudigsle  tegelen  der  liygiSne  le  vereprcidra. 
Door   de    zorgen    van    llie    Bureau    of  Health,   waarvan  de 
energieke   Directeur  is  Dw.  Victor  O.  Heiseh  worden  bul- 
letins uitgegeveii  over  cholera,  dysenteric,  tuberculose.ltorl- 
om  over  alles,  wat  op  de  volksgezondheid  betrekkingherfl, 
zoiidal    een    icder  in  staat  is  le  besludeereti  weike  maatre-    ■ 
gelen    hij    lieeft    te   nemeii  en  van  overheidswege  geuomen   I 
worden  om  den  algemeenen  en  persoonlijken  gezondheidsloe    ' 
stand    te    helpen    bevorderen.     Alleen    van  datgene,  wat  in    I 
Manila  zelf  is  geschied,  hebben  wij  gedeeltelijk  keiinis  kunnen 
nemen    en    ons    daarbij    kunneii    overluigen  van  den  emsl.   ' 
waarmede    de  groote  verbeteringen  zijn  tot  sland  gebrachi, 
ondanks  de  buitengewoon  groole  geldelijke  offers,  die daar- 
van  het  noodzakelijk  gfvolg  zijn. 

Op  den  len  JuH  1908  werd  in  Manila  de  nieuwe  water-    ^ 
leiding  geopend,  die  dagelijks  50  niilioen  gallons  ')  zuivw 
drinkwater   in    de    stad    brengt  en  aan  wier  tolsfandkoraen    | 
4000000  dollars  zijn  ten  koste  gelegd.     Daarnaast  beschikl 
dii   stad  nog  over  de  oiide  leiding,  die   15  millioen  gallons    I 
water  in  het  elmaal  aarivoerl,  gescliiki  voor  werk-  en  bail-    ( 
water.     Hel    gebled   van  de  prise  d'ean  der  nieuwe  leiding 
wordt    voortdurend    door   Amerikaansche   troepen  bewaakl,    | 
om  eike  mogelijk  verontreiniglng  te  voorkomen. 

Naast  den  aanleg  van  een  goede  watcrleiding  werU  oo);  I 
onmiddellijk  voor  den  afvoer  der  faecalien  gezorgd.  In  J*" 
aanvang,  en  bij  wijze  van  lijdeliiken  maatregel,  werd  een 
stelsel  van  septic  tanks  aangelegd  en  het  vraagstuk  dw 
rioleering  in  studie  genomen.  De  lage  ligging  van  Manila 
maakte  de  oplossing  daarvan  niet  gemakkelijk.  Docti  vow 
geld  was  dit  bezwaar  niet  onoverknmelijk  en  ten  kosle  van 
3.5  millioen  dollars  is  een  rioolstelsel  tot  stand  gebracH 
dat  gertist  eenig  in  zijn  soort  kan  worden  genoemd.  Op 
een  diepte,  afwisselende  van   1,5  tot  5,4  M,  is  een  buizen-   , 

')     1  gallon  =    454  Lilcr. 
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stelsel  in  den  grond  gelegd,  welks  doorsneden  gaan  van 
1.75  M.  tot  20  C.M.  en  onder  zoodanige  helling,  dat  aan 
den  inlioud  een  stroomsnellieid  is  verzekerd  van  niet  kleiner 
dan  65  c.M.  per  secuiide,  wanneer  de  riolen  half  vol  zijn. 
Om  deze  stroomsnelheid  over  de  geheele  uitgestreVlheid 
van  het  lioolstelsel  te  behouden,  zijn  in  den  loop  der  lei- 
ding  5  electrische  pompstatioifc  aangebracht,  die  den  inhoud 
der  leiding  met  gering  verval  van  afstand  tot  afsland  over- 
pompen  in  een  nieuw  gedeelte  met  weer  grooter  verval. 
Ten  slotte  verzamelt  zich  de  geheele  inhoud  in  het  hoofd- 
pompstation,  dat  aan  het  strand  gelegen  is,  wordt  daar 
opgepompt  tot  een  hoogte  van  8.8  M.  en  overgebracht  in 
een  3.05  M.  beneden  den  bodem  van  de  baai  gelegen 
gietijzeren  pijpleiding,  die  op  een  afstand  van  1.5  K.  M. 
van  de  kust  uitmondt.  Deze  pijpleiding  eindigt  in  een 
verlicaal  stuk,  met  het  doel  om  den  uitlaat  te  doen  plaats 
hebben  boven  den  bodem  van  de  baai.  Dit  verticale  stuk 
is  opgesloten  in  eeti  kolossaal  blok  van  gecementeerd  met- 
selwerk,  dat  op  een  hoiiten  platform,  door  een  aantal  pijters 
gedragen,  rust.  Over  de  geheele  leiding  verspreid  is  een 
aantal,  op  de  waterleiding  aangesloten,  tanks  aangebracht, 
ieder  van  132  Liter  inhoud,  waardoor  het  mogelljk  is  tel- 
kenmale  de  leiding  schoon  te  spoelen.  De  electrische  pom- 
pen,  die  den  rioolinhoud  van  een  lager  gelegen  gedeelte 
der  leiding  in  een  hooger  gelegen  gedeelte  overpompen, 
werken  geheel  automatisch,  doch  kunnen  ook  opzcttelijk  in 
werking  worden  gesteld. 

Voor  die  gedeelten  van  de  stad,  waar  het  voorloopig 
niet  uitvoerbaar  is  aansluiting  aan  het  rioolstelsel  tot  stand 
te  brengen,  b.  v.  kleine  hiiisjes  en  kampongs,  zijn  onder 
streng  toezicht  geplaatste  gemeenschappeltjke  privaten  ge- 
bouwd,  met  tonnenstelsel.  '  De  tonnen  worden  geregelddes 
nachts  verwisseld  door  de  zorg  van  den  gezondheidsdienst 
en  de  voile  vervoerd  naar  het  eindpompstation,  waar  hun 
inhoud  ook  naar  zee  wordt  geleid.    • 
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Zooals  ik  reeds  boven  mededeelde  werd  de  breede  en 
diepe  gracht,  die  Manila  intra  muros  omspoelde,  gederafrf 
en  werden  ter  plaatse  parken  en  wegen  aangelegd.  De 
31  K.  M.  sloten  en  kanalen  werden  uitgebaggerd  en  g^ 
reinigd  van  al  het  vuil,  dat  zich  gedurende  eeuwen  daarin 
had  opgehoopl,  en  worden  door  geregeld  baggeren  op 
profiel  gehoiiden.  ; 

De  straatreiniging  en  debesproeiing  deropenbare  wegen, 
niet  door  middel  van  koelies,  die  wel  zorg  dragen,  dat 
waar  een  druppel  water  is  neergevallen,  niet  nog  een  tweedc 
komt,  maar  met  groote,  door  krachtige  ossen  getrokken  sproei- 
wagens,  laten  op  het  oogenblik  niels  te  wenschen  over. 

Een  openbaar  slachthuis  is  gebouwd,  the  Matadero,  van 
waar  het  vieesch  in  afzonderlijk  daarvoor  bestemde  wagens 
van  gemeentewege  naar  de  markten  wordt  vervoerd.  Op 
den  goeden  toestand  waarin  deze  verkeeren  en  het  daarop 
uitgeoefende  toezicht,  vestigde  ik  reeds  boven  deaandachL 

Ter  vervanging  van  de  slechte  particuliere  zieicenin- 
richtingen  iiit  den  Spaanschen  tijd  werd  een  hospitaal 
gebouwd  met  160  bedden  voor  burgerlijke  beambten,ten*ff 
dit  jaar  het  ook  reeds  genoemde  nieuwe  General  Hospital 
in  gebruik  zai  worden  genomen.  Een  krankzinnigengesticht 
voor  500  verpleegden  plaats  aanbiedende  is  gereed.  Even- 
zeer  een  keurig  ingericht  hospitaal  voor  besmettelijkezieken 
en  in  de  nabijheid  van  de  bovengenoemde  San  Juan  Bridge, 
buiten  Manila  gelegen,  is  reeds  het  terrein  beschikbaar 
waar  een  gelegenheid  zal  worden  geschapen  om  de  lijdf^ 
aan  tuberciilose  te  verplegen  en  deze  zoodanig  hygienisch 
op  te  voeden,  dat  zij  voor  hun  omgeving  in  de  maatschappi! 
'geen  gevaar  meer  opleveren. 

Een  uitgebreide  gezondheids-inspectie-dienst  werd  Inge- 
voerd,  staande  onder  den  Assistant-director  of  Health.  Om 
een  goede  uitoefening  van  dien  dienst  mogelijk  te  makenis 
Manila  verdeeld  in  5  districten,  die  gezamenlijk  weder  in 
62  onderdistricten  zifn  verdeeld.     In  ieder  district  is,  onder 
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ie  bevelen  van  een  medical-inspector,  een  station,  waar 
Diimiddellijk  geneeskundlge  Imlp  kan  verkregen  worden  en 
is  een  ziekenwagen  gestatiojineerd,  oni  zoo  noodig  zieken 
over  te  brcrigen  naar  een  hospilaal.  Aan  twee  dezer  stations 
is  dit  ziekenvervoermiddel  een  auto,  aan  de  drie  andere  zijn 
nog  paardeiiwagens,  die  evenwei  ook  geleidelijk  door  auto's 
vervangen  zulien  worden.  Bovendien  is  daar  steeds  aan- 
wezig  een  desinfectie-brigade,  voorzien  van  paard  en  wagen, 
waarin  alle  benoodigdlieden  voor  de  dcsinfectie  worden 
vervoerd. 

Ill  het  geheel  bestaat  de  inspection-division,  behalve  uit  den 
reeds  genoemden  Assistant-Director  of  Heaitti,  uil  !9  medical- 
inspectors,  8  municipal  physicians,  15  sanitary-inspectors, 
85  assistant-sanitary-inspeclors  and  sanitary  police,  I  chief- 
desinfecfor,  !  assistant-chief-desrnfector  en  7  assistant- 
desinfectors.  Om  ten  alien  tijde  over  een  voldoend  aantal 
geoefende  inspectors  en  desinfectors  te  beschikken,  wordt 
de  polilie  ook  onderwezen  en  geoefend,  zoodat  in  geval 
van  nood  tijdelijk  uit  dat  corps  in  de  behoefte  kan  worden 
voorzien.  De  inspectors  beschikken,  om  tijd  nit  (e  winnen, 
over  het  gebruik  van  een  motorfiets. 

In  de  Ordinance  No.  86  van  20  October  1906:  „An  ordinance 
relating  to  sanitation  and  providing  a  sanitary  code  for  the  city 
of  Manila",  bij  welke  alle  vorige  besUiiten  buiten  werking  zijn 
gesteld,  is  de  wijze,  waarop  de  saniteitsdienst  is  geregeld  en 
de  onderwerpen,  waarover  deze  zich  uitstrekt,  iiauwkeurig  om- 
sclireven.  Tot  in  welke  onderdeelen  deze  ordonnantie  afdaalt, 
moge  b.  V.  blijken  uil  het  volgende.  In  Hoofdstuk  X,  liandelende 
overde  barbiers,  is  bepaald  in  artikel  114:  ^Personal  neatness. 
..Every  barber  when  engaged  in  any  operation  of  his 
„trade  shall  wear  a  clean  white  shirt  or  coat,  and  shall 
„keep  his  fingernails  short  and  well  trimmed  and  he 
„shall  thoroughly  wash  and  cleanse  his  hands  before 
„operating  on  any  person".  Het  haarknippen  onder  den 
asamboom  behoort  in  Manila  tot  het  verleden. 
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D^vi-^r  de  Sanitary  lnspect»rs  wordt  eenmaal  in  de  3  daga 
in  tijvien  \an  ch-kra  iederen  dag«  ieder  huisgeinspecteeri 
In  e!k  huis  is  op  ecn  zichtbare  plaats  een  kaart  opgehaogea 
van  ne\  ersgaand  m-  niel,  waar.-^p  de  inspecteercndc  ambteraa 
zijn  aanmerk'.r^en  plja*st,  tevens  lastge%'ende«  dat  belgw 
niei  in  orde  wv»rJt  bc\-'':dcn,  in  orde  rooet  worden  gebracH 
op  hci  riei  nak  -^.e:!  \3i:\  we'ke  lastgeving  strafbepalinjfl 
Z'vi  i^maaki.  Aan  de  keerz^Je  van  die  kaart  staati 
Spaa-'.sche  tckst 

Hti  is  r.atjjrljk  r.-el  r:\:e"*k  in  verdere  bqzonderhcdfl 
af  te  dj!en  over  a'.ts  ^it  •.  p  hyxiier.isch  gebied  op  Ma- 
ria is  :  -r  Stan  J  gc^^ach^  v  -ra:  .-rk  met  belrekkingk^ 
de  C'^^'te  \ert>e:cr  TiicT  rn  Je  kir-p-  n^    Vi>->r  een  tweed 

\r*i:e-:,  n.l.  Je  '.cT'I'i^t  'c~il  ^t  h^t  ^evar.ijeniswezea 
IV  Icr-a  or  ce  F*^  rr'-e::  C2^:erkcr.t,  naar  hetschjol 
u:  he:  tvc  n  \jr.  *:e  It^  eejw.  Op  dea  8«"  Juni  16S 
o**r»— si  de  k  -  ^ii  \i:  Spi-e  ccn  r:eiedee!:ng  van  da 
Carta  -t-Oe-te-i:  :f  :-e  F*  rr  -e  IsJaris,  waarin  dezelfr 
rv-^::e.  ci:  144  bcv;:xr::e  cr:-:5:c-e-r,  dxr  den  KeizerW 
I.-.rvX":  cer.-'ji-.  *-.  Jc'  b-i  \i^  V.i-  a  marea  aan^ekomtf. 
IV  k  •*  -^c  C*-^    IS-  c-i:  jcie  r^vi^f-^^e  c^risrenenindcsttl 

\A^^s-   ;;^    >fc;-ji-    N:-- i.   fc  mr*k  d:el  Z.M,behaht 


:<    ec-.Ter   r  ^  de  aandacht  te  m<D^ 


i  - 


>.V  :x\i\ -:.  r  -^  JX  -x\i  ct  e.vi  r^sc*  ^roar  srelde,  ^ 


s  •»  •    «     » 


o.. «..•    *.,-^i-    »  -»     «j    -►  .-^-j.   .--.J*'   life  eilawtf 


Wv  .u:    .V     V".    vj-     :r    J;r    Tr    rr  :-:ea  heef  A 

vV    lew  .<."    J,:     \:      :X'   JV4-^r     ip=T,  ixalsbo^'^ 
vvi   'vwS   ':s    « o 'c  "%'  v\    >^"^;*  -Jc-i   r:c-i  ea  d^  ^ 
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6.  OF  H.  No.  37. 

BUREAU  OF  HEALTH  FOR  THE  PHILIPPINE  ISLANDS 


SANITARY     REPORT 
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The   owner   of   this   house  is  Mr No 

:t District  of who  is  respon- 

.  for  the  structural  condition  and  repair  of  the  premises. 

The  \  ^^^^  ^^^^^  i  is ,   who  is  responsible 

f  tenant         ) 

r/ie  cleanliness  of  these  premises. 

NOTE.  —  In  order  to   be  relieved  of  the  responsibility  the  tenant  or  care  taker 

Id    notify  the  health    station  at  No.  Street upon 

ig  up  these  premises. 

Any  person  who  shall  deface,  alter,  falsify,  remove,  or  destroy  this  sanitary  notice, 
\  upon  conviction  be  guilty  of  a  violation  of  section  666,  Revised  Ordinances,  City 
tanila. 

Please  notify  the  Bureau  of  Health  of  any  discourtesy  on  the  part  of  the  Sanitary 
lectors. 
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breidde  zich  meer  en  meer  uit.  Doch  het  vraagstuk  der 
verplichte  aangifte  en  gedwongen  afzondering  maakte  al 
spoedig  een  onderwerp  van  studie  uit  voor  den  AmerikaaB- 
schen  gezondheidsdienst  en  beide  maatregeien  werden  in- 
gevoerd  voor  iedereen,  zonder  aanzien  van  rang  of  stand 
In  de  Medical  Record  van  SJuni  1907schri]ft  Dr.  Victor 
G.  Heiser  daarover  het  volgende,  woorden,  die  ik  gaame 
onderschrijf:  „This  policy  may  seem  cruel  and  heartless, 
^especially  to  those  who  are  directly  affected  bij  its  opera- 
„tion.  Isolation  is  for  the  best  interests  of  all  concerned, 
„for  the  benefit  of  the  patients  and  for  the  protection  of 
„the  public.  But,  unfortunately,  this  is  a  case  where  the 
,ends  of  science  and  sentiment  diverge". 

Op  den  28en  Mei  1906  werd  in  gebruik  genomen  de 
lepra-colonie  op  het  eiland  Culion,  op  36  uren  stoomens 
afstand  van  Manila  gelegen,  waarheen,  langzamerhand  alle 
lepralijders  zullen  worden  overgebracht.  Op  'dien  dahim 
kwamen  365  lijders,  die  den  vorigen  dag  het  San  Lazaro 
Hospital  te  Cebu  hadden  verlaten,  op  het  eiland  aan,  waar 
zij  door  4  liefdezusters  van  de  orde  van  St.  Paul  de  Chartres 
en  een  priester  van  de  orde  der  Jezuiten  werden  ontvangen. 
Zij  waren  aangenaam  verrast  en  zeer  tevreden  over  de 
voorzieningen,  die  voor  hen  waren  getroffen. 

Sedert  het  werk  van  de  afzondering  der  lepralijders  is 
ter  hand  genomen,  in  1906,  tot  einde  1909,  zijn  3990  lijdeis 
opgespoord.  Aan  het  einde  van  1909  waren  er  op  Culion 
1926,  maar  nog  niet  alle  lijders  op  de  Philippijnen  aanwezig, 
zijn  overgebracht.  Het  tegenwoordige  aantal  wordtgescliat 
op  2273,  zoodat  er  nog  ±  350  voor  afzondering  overblijven. 
Van  deze  zijn  er  echter  ±  200  opgenomen  in  het  San  Lazaro 
Hospital  in  Manila,  voor  wetenschappelijke  studie.  Want 
men  vergenoegt  zich  niet  alleen  de  arme  lijders  af  te 
zonderen,  doch  tracht  ook  de  middelen  te  vinden,  die 
genezing  of  stilstand  der  ziekte  kunnen  bewerkstelligen. 
Van   deze   middelen  bleek  het  Nastin,  gedurende  iVa  J^ 
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eproefd,  zonder  eenig  nuttig  effekt.  Omtrent  den  invloed 
er  X —  stralen  en  van  de  Chaulmoogra-olie  zegt  Dr.  Heiser: 
The  great  improvement  which  has  taken  place  in  many 
cases  from  the  use  of  tlie  X  — ray  and  more  especially  from 
the  use  of  crude  chaulmoogra-oil,  as  recommanded  by  Pro- 
fessor Dyer  of  New  Orleans,  has  renewed  hope  to  a 
marked  extent".  Uit  de  medegedeelde  cijfers  blijkt,  dat 
edert  de  verptichte  afzondering  het  aantal  lepratijders  met 
en  totaal  van  1717  is  verminderd. 

Het  leven  van  den  lepralijder  op  Culion  is  dat  van  den 
Lotonist.  Zij  hebben  hun  eigen,  door  henzelf  gekozen 
jestuur,  houden  zich  bezig  met  landbouw  en  veeteelt  en 
iie  werkzaamheden,  weike  in  het  belangder  kolonie  noodig 
cijn.  Van  lijd  tot  tijd  kunnen  zij  door  hunne  familie- 
leden  worden  bezocht,  en  naar  mij  verzekerd  werd  heerscht 
3nder  de  kolonisten  in  het  algemeen  een  zeer  tevreden 
stemming. 

Manila  bezit  &€n  groote  gevangenis,  die  een  oppervlakte 
van  ±  17  acre  (I  acre  =  4840  vierkante  yards  =  4047  M'), 
waarop  ongeveer  50  gebouwen  staan.  Deze  gevangenis  is 
de  grootste  onder  conti31e  van  het  Amerikaansche  Gouver- 
nement  en  misschien  de  grootste  van  de  wereld.  Er  is 
plaats  voor  5000  gevangenen,  hoewel  het  gemiddeld  aantal 
aldaar  verblijf  houdende  veroordeelden  niet  meer  bedraagt 
dan  3000,  daar  de  gevangenen  ook  in  andere  deelen  der 
Philippijnsche  eilanden  kunnen  worden  le  werk  gesteld. 
De  gevangenis  is  g^-en  cellulaire,  maar  zij  is  verdeeld  in 
een  aantal  paviljoens,  die  ieder  plaats  hebben  voor  ongeveer 
3<X)  personen,  over  versehillende  siaapzalen  verdeeld,  alwaar 
zij  onder  toezicht  staan  van  uit  de  gevangenen  zelf  ge- 
recruteerde  oppassers,  die  door  hun  goed  gedrag  een  zoo- 
danige  onderscheiding  verdienen.  Na  het  bezoek  aan  den 
Bilibtd  Prison  kwamen  mij  de  woorden  in  de  gedachte,  die 
ik   in  mijn  studenlentijd  zoo  menigmaal  had  gelezen  boven 
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de  fraaie  antieke  gevangenispoort  aan  den  Heiligen  Wegte 
Amsterdam  (sedert  herscliapen  in  een  badhuis):  „lkwreek 
geen  kwaad,  doch  dwing  tot  goed;  streng  is  mijn  hand, 
maar  zacht  is  mijn  gemoed".  Want  dit  moet  wef  de  leiden- 
de  gedachte  geweest  zijn  van  the  Bureau  of  Prisons  bg  de 
samenstelling  der  reglementen,  op  de  verpleging  der  ge- 
vangenen  betrekking  hebbende.  De  bedoeling  van  deze  is 
toch  niet  alleen  den  misdadiger  te  straffen  voor  het  door 
hem  begane  vergrijp,  maar  om  hem  tijdens  zijn  verblijf  in 
de  gevangenis  op  te  voeden  tot  een  goed  burger  en  hem 
voor  te  bereiden  om  na  zijn  ontslag  een  goede  plaats  in 
de  Maatschappij  te  kunnen  innemen.  Daarom  wordt  niet 
alleen  groote  zorg  besteed  aan  zijn  voeding,  die  uitstekend 
s,  maar  wordt  hij  ook  genoodzaakt  reinheid  te  betrachten 
voor  eigen  lichaam  en  voor  zijn  verblijf.  Bovendien  wordt 
hij  gewend  aan  geregelden  arbeid,  afgewisseld  door  rust  en 
ontspanning,  zoowel  voor  het  lichaam  als  voor  den  geest 
Tot  het  laatste  doel  werken  mede  onderwijs,  goede  lectuur, 
dagelijksche  muziekuitvoeringen  door  een  uitstekend  muziek- 
korps,  bestaande  uit  gevangenen  onder  een  ambtenaar-ka- 
pelmeester,  voordrachten  opgeluisterd  met  lichtbeelden  enz. 
De  gezondheidstoestand  der  gevangenen  was  niet  altijd 
zoo  gunstig  als  die  tegenwoordig  is.  Toen  de  Bilibid  Pri- 
son nog  onder  beheer  stond  van  de  justitie,  nam  de  sterfte 
van  jaar  tot  jaar  toe  en  bereikte  zij  zelfs  eeacijfer  van  238 ^^w 
Daarna  werd  deze  geplaatst  onder  the  Bureau  of  Health.  De 
gewone  sanitaire  maatregelen,  als  vermindering  van  de 
bevolking,  verbetering  van  drainage  en*faecali6n-afvoer,  rege- 
ling  van  het  dieet  naar  wetenschappelijke  gegevens,  slaag- 
den  er  in  6  maanden  in  de  sterfte  te  doen  verminderen 
tot  ±  70%o»  "isar  verder  kwam  de  vermindering  niet.  Het 
scheen,  dat  er  factoren  in  het  spel  waren,  die  men  tot  nog 
toe  bulten  beschouwing  had  gelaten.  Van  deze  onderstel- 
ling  uitgaande,  werd  een  aanvang  gemaakt  met  het  syste- 
matisch  onderzoek  van  de  outlasting  van  alle  3500  gevangenen. 
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Het    resultaat   van    dit   onderzoek    was,    dat  84''/o  van  hen 

dragers    werdeii    bevonden    van    minstens    1    darmparasiet, 

SO^/o  hadden  twee  of  meer  sooiten,  20^/0  drie  of  nieer,  en 

52"/o    hadden    haakwormen.     Na  afloop  van  het  onderzoek 

van    e6n  brigade  (300  man),  werd  deze  onmiddellijk  onder 

behandeling    genomen   om    de  ingewandsparasieten  te  ver- 

drijven,  en  reeds  spoedig  bleek,  dat  daarna  het  sterftecijfer 

in    deze    brigade    kleiner   was   dan   in   de  niet  behandelde 

afdeelingen.     Nu  werd  de  behandeling  tot  alle  gevangenen 

uitgebreid,    met    het  gevolg,  dat  het  sterftecijfer  is  gedaald 

tot    13°/ 00   en  sedert  zoo  is  gebieven.     Het  schijnt,  dat  de 

aanwezigheid    van   veel   parasieten  in  den  darm  het  weer- 

standsvermogen    van   hun  drager  zoodanig  vermindert,  dat 

deze  een  gemakkeiijke  prooi  wordtvoor  allerlei  besmettingen. 

Wanneer  de    gevangene    in   de   gevangenis  wordt  opge- 

noitien,    wordt    hem    te    kennen  gegeven,  dat  het  de  plicht 

is    der   beambten  om    voor   ztjne  belangen  zorg  te  dragen 

en  dat  het  zijn  weibegrepen  eigenbelang  is  zich  te  onder- 

werpen    aan    de    reglementen  en    voorschriften  en  zijn  lijd 

zoo    nuttig   mogelijk  te   besteden,     Hij    wordt   onderzocht, 

gebaad,    gebertillonneerd,    gephotograpiieerd,    geregistreerd 

en    in    de    gevangenis    geplaalst    onder    toezicht    van    den 

geneeskundige,    in    quarantaine    gehouden    en  in  zoo  goed 

mogelijke  omstandigheden  gebracht.    Daarna  neemt  heteigen- 

lijke  strafdepartement  van  de  gevangenis  hem  over  en  geefl 

hem    een   soort  van  militaire  opvoeding,  waarbij  hij  tevens 

de  gelegenheid  heeft  zich  aan  ztjne  omgeving  te  gewennen. 

Ten  slotte  wordt  hij  aan  Met  werk  gezet. 

De  dagverdeeling  is  als  volgt:  reveille  530  a.m.;  ontbijl 
5.50  a, m,;  aan  het  werk  6,30  a.m.;  terugkeer  van  het  werk 
11.30  a.m.;  middagmaat  11.50  a.m.;  siesta  van  12.15  p.m. 
tot  1.45  p.m.;  appel  1.50  p.m.;  aan  het  werk  2  p.m.;  terug- 
keer van  het  werk  4.30  p.m.;  avondparade  4.45  p.m.; 
avondeten  5  p.m.;  dageUjksch  bad  5.!0  p.m.;  avondschool 
5.30  tot    6.30   p.m.;    uitspanning  van    6.30  p.m.  tot  taptoe 
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om  8.45  p.m.,  naclitrust  9  p.m.  Hoogst  belaiigwekkend 
is  liet  om  des  middags  om  4.45  de  avondparade  bij  le 
woiieii,  welk  schouwspel  men  geniet  van  af  den  hoold- 
waclittoren  in  het  centrum  van  het  geboLwencomplex  ge- 
legen.  Op  de  tonen  van  de  muztekkapel  worden  daar 
een  reeks  vrije-  en  orde-oefeningen  uitgevoerd,  die  gezien 
niogen  worden.  Na  afloop  daarvan  heeft  de  uitreiking  van 
het  avondeten  plaats,  die  door  de  groote  orde,  waarmede 
dit  geschiedf,  in  den  tijd  van  7  minuten  is  afgeloopen. 

De  gevangenen  vtforden  verdeeld  naar  hun  gedrag  in  drie 
klasseii:  de  eerste  is  die  van  hen,  weike  niet  minder  dan 
gemiddel^  90%  goed  gedrag  hebben,  de  tweede  klasse 
niet  minder  dan  80%,  en  de  derde  klasse  bevat  alle,  die 
daar  onder  bhjuen.  Verder  zijn  zij  ook  nog  naarmate  van 
hun  geschiktlieid  als  werkinan  in  drie  klassen  gerangscliilct. 

De  geheele  bevolking  is  verdeeld  in  een  aanlal  groepen, 
ieder  van  24  man.  Zulk  een  groep  staat  onder  een  ge- 
vangene  met  lOO^/o  goed  gedrag,  een  aantal  van  deze  groepen 
staal  onder  een  bewaarder,  die  weer  een  hooger  geplaatsten 
beambte  boven  zich  heeft.  Het  gedrag  der  gevangenen 
wordt  naiiwkeurig  nagegaaii  en  in  daarvoor  bestemde  regis- 
ters opgeteekend.  lederen  avond  worden  deze  registers 
op  de  bureaux  ingeleverd  en  bestudeerd.  Bij  herhaalde 
overlredingen  wordt  de  gevangene  geneeskundigoiiderzoclil 
om  na  te  gaan  of  daarvoor  in  eenigerlei  geestelijke  o! 
tichameljjke  afwijking  een  oorzaak  is  ie  vinden,  zoo  niet, 
dan  wordt  hi]  disciplinair  g«straft.  Dit  stelsel  werkt  zoo- 
danig,  dat  90°/o  der  gevangenen  behooren  tot  de  le  klasse 
en  van  dezen  [log  een  aanzienlijk  aantal  1 00" /g  goed  gedrag 
hebben. 

Alle  handwerken  nagenoeg  worden  in  de  ruime  werk- 
zalen  uitgeoefend  en  de  produkten  van  dezen  arbeid  vinder 
steeds  koopers. 

Gevangenen,  die  door  hun  goed  gedrag  daarvoor  in  aan- 
meiking    komen,    kunnen    verzoeken    om    plaatsing    in  de 
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Iwahig  Penal  Colony,  gelegen  op  het  eilaiid  Palawan  inde 
t>aay  van  Puerto  Princesa,  alwaar  zij  in  landbouw-jndustrie 
ooderwezen  en  geoefend  worden.  Deze  kolonie  beslaat  een 
oppervlakte  van  50  vierkanle  mijlen  en  gemtddeld  zjjndaar 
5O0  kolonisten,  die  van  een  superintendent,  drie  Amerikaan- 
sche-  en  vier  Filippino-assistenten  het  noodige  onderricht 
ontvangen. 

Behalve  de  reeds  genoemde  strafinrichtingen  zijn  er  nog  39 
kletnere  gevangenissen  over  de  Philippijnsche  eilanden  ver- 
spreid  en  een  opvoedingsgesticht  voor  jeugdige  booswichten. 

En  hiermede  wensch  ik  afscheid  te  nemen  van  Manila 
en  de  Amerikanen.  Hetgeen  boven  werd  medegedeeld,  had 
geenszins  de  bedoeling,  door  vergelijking  van  hetgeen  op 
de  Philippijnen  door  de  Amerikanen  werd  tot  stand  gebracht 
met  de  toestanden  van  deze  gewesten,  kritiek  uit  te  lokken. 
Een  zoodanige  vergelijking  zou  noodzakelijk  op  vele  punten 
mank  gaan.  Ook  in  onze  kolonifin  kan  met  rechtmatigen 
trots  gewezen  worden  op  vele  uitmuntende  inrichtingen  op 
verschillend  gebied,  die  ik  hier  niet  nader  behoef  aan  te 
<]uiden.  Het  zou  zelfs  niet  moeielijk  zijn  er  te  noemen  in 
■wier  schaduw  gelijknamige  inrichtingen  op  Manila  niet 
kunnen  staan.  Mocht  ik  hier  &ia  wensch  uiten,  dan  zou 
het  deze  zijn,  dat  wij  van  de  Amerikanen  een  weinigje  van 
de  voortvarendheid  konden  overnemen,  waarmede  veran- 
deringen  en  verbeteringen,  die  nu  eenmaal  noodzakelijk 
gebleken  zijn,  worden  tot  stand  gebracht.  Wij  Hollanders 
sieren  ons  zoo  gaarne  met  den  titel  van  bedachtzame  lieden, 
„die  niet  gaarne  over  ijs  van  ^^n  nacht  gaan,  de  kat  nog 
wel  eens  uit  den  boom  wilien  kijken".  Doch  zoo  dikwijls 
is  die  zoogenaamde  bedachtzaamheid,  hoe  groot  een  deugd 
zij  op  zich  zelve  ook  zijn  moge,  slechts.  vermomde  be- 
sluiteloosheid. 
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3Rtt  (itene^migung  bee  St.  @taatfi<SRtnifterien  btS  3nnent  unb  bcr 
mjen  bom  31.  Xie^mbet  1884  t^  cine  burd^reifenbe  9tei}ifton  |ber  Orbnung 
Sr^bung  einer  ftSbtif^en  ^etbxaai^iai^abt  Don  ^Ui\d}  mif  mefenttic^ 
il^eti  ttnb  Cigfinjungra  itnb  jngleic^  eine  KuSbe^nung  ber  @teutipf[i0t  auf 
in  g  4  bejcit^nete  tjlebemilb  unb  ®tflllge[  botgenomtnen  toorben. 

^ie  note  Oibnung,  toclc^e  ^ienai^  nerdffenUic^l  niib,  tiitt  mit  betn 
(tJtil  1885  in  Jhaft. 
Sim  22.  ^fanuac  1885. 

®emeinbexat 
Soiftanb  Dr.  ^aOi. 


SIcif(|s3lftgaBcsDrbnutt9* 

gut  bie  auf  @runb  ber  Selene  iibet  SefleuerungScec^te  ber  Mmttfdrper- 
ftcn  unb  eiemeinbcn  nom  23.  3uli  1877,  Stt.  18—25  unb  oom  8.  SHflrj 
11,   9rt.  I.  unb  [I.,  fotoie  auf  @runb  bei  JtSnigli^n  SSerorbnungen  von 

D!toBer  1877  unb  26.  aRarg  1881  eingefti^rte  6rtii^e  ajerbrout^Sabgobe 

Jpeifc^  loDimen  fofgenbe  SBotfc^riften  jur  Stnroenbung: 

Steuecp|1id}t. 

§■  J. 
3)n:  gfleift^ftcuet  unterliegen  iiodj  aSafegabe  ber  fotgenben  SefKramHngen 
I  glcifc^  unb  bie  gftetfi^wareii,  weltfie  iin  StabtbireftionStejirf  jum  Ser- 
ine^ Eomnien. 


3(^lail|tl|ans'ilnlul)r. 

§.  s. 

Ker  ©ef)(a^ttjiet| ,  flef(§ta<f|tete,  unjerlegte  tiere,  S^etfc^,  gRriii*" 
ob«  iSBilbbret  in  ben  fi3ief)t|Df  ober  in  bit  3JQumIi(^feifen  be»  ©t^tniWi 
(infu^rt,  ^flt  lolt^rS  [ofort  bei  ber  (Jinbringunfl  be^ufS  JfftfleDang  bn  6* 
pflic^t  bcm  ©(t|lad)tf|aii8tontroQnit  aiTjiijeigen. 

Son  ©djladjttie^,  Don  gefdjlaclitftrn  unjerlcflten  lierrn  nnb  Poo 
bret  ifl  bie  ©ottimg  iiitb  ©tiidjo^t,  Hon  5fei|(^  bit  ©otte  iinb  bie  3°^ 
gififc^ftiirfe ,  ton  gieijdjmoren  bit  Hrt  unb  bie  go^I  bet  ©tfirfe  oBjafl 

iSei  ber  Sinbtingung  iinetoffnder  ffiijenbofinlenbungen  gfnfigt  bir 
jeiflung    be8  gradjt&riefl.     Uiteriiflinele  ^oftfenbungen   fmb    bem    Shvtii 
oorjujfiflfn.     $ie  SdiS^acfuiig  \o\it}et  Siten6Q^n>  unb  ^oftfoibungm  te 
mittdbor  uor  ber  aSSgung  in  Hn»e(enl)cil  be8  aSagmeifterS  obfr  tinet  gn 
nifl(t)terS  ju  gefdjeljcn. 

3)ie  fiir  bie  Stitjeige  (Hbf.  1  u.  2)  ouSgefteDte  ffle^etnignng  (^flffintt 
\.  §.  29   ber  ©(^todjtljQuSorbnung)  ift  bei  bet  gieifdifc^   (§§.  32  nrt 
ber  ©(^(ad)t^au8orbnung),  ouf  Berlongen  and)  htm  im  Bie^fiof  nnb 
Itauie   onwefeiibeii  Huffi^teperfoiiol  unb  bem  ©Ituerttfiditer  tKjranjfigu 
bei   ber    Slbniagung  ba    fteuetfflit^tigen    ©egenflanbe   bem  SBagmei^ 
(Sintrag  be8  ffiagccrgebniffeS  Borjulegen. 

§-e. 

aSer  ber  ^ffif^jfteucr  uitfertDorfcne  ®egenftfinbe  oufeerfialb  bfr  SfKi 
jeit  beS  ©c5lQcfjtI)an(c*  (§.  3  ber  £d)Ia(^tl)QiiSorbnunfl)  in  ben  Cit^M 
in  bie  SJautiilidjFeiten  ht9  €djlai$lf)au{ee  einbringt,  ^flt  tyeiti  bem 
bienftl^uenbm  ffiJIiriet  Slnjeige  mcf)  §.  5  W)\.  2  }u  ma(^en. 

©ofort  nac^  grSffnung  bcS  ©ditocljt^QuSbetriebS,  fpfile^ena  bi8  Stoq 
um  7  U^r,  ift  uoii  ©eiten  be*  ffiinbringers  ober  be8  ffiigtntflmert  ba  fi" 
pffidlligen  ©egenftiinbe,  ober  son  bem  ©teDuertreler  bc«  (Sigentflmeif, 
gleic^e  Sanjeige  bei  bem  ©d|tac^l^au:StontTo]Ieut  ju  rT|tattca.    (§.  &.) 

§.  7. 

ESor  SrOffniing  beS  €(^]a(l)tl)au§belrieb2  (g.  3  ber  ©(^la^tfiouflorta 
biirfen  bie  cingebrat^ten  ge(d)Iod)tften,  unsertegten  Xiere  Weber  feilgrS 
Hoc^  uerfouft,  nod)  auf  bem  Siei[QutSl»lofe  im  SUicljliDf  ober  in  ben  641' 
rfiumen  anfgeliQngt  obec  auSgelegt  nierben.    (©.  aa^  §.  8  Sbf-  2.) 

3)Q8  eingebradite  geldjladjtete  %Ui\tS)  unb  bie  g'eifc^waren  ftnb, 
ber  ©d)Qu  unlerflellt  unb  feilgeboten  ober  Derfauft  Werben,  bem 
imrjujeigen   unb  burt^  bentetben  abwiigen  ju  Iflffen;  e^c  bie  ZBfigung  nf 


i 


>urfen  jene  @fgenft4nbe  au^t  m<|t  auf  bnn  %eifauf9i>tate  im  Sie^^of  obex 
en  @ct|[ai^trduinen  oufgc^Ongt  obex  auSgelegt  toeibcn. 
§.8. 
^f  @iiinb  ber  upn    bcm  SBogmeifttc  burc^   Cinttagung   bcA   Iffifige- 
bniffeS  eiganaten  Seft^intgnng  (§.  5  abf.  4)  tft  im  SenDattangSbuieau 
e^iae^ttfauia  bit  ^tetft^aigatie  nebft  bei  ftfibtifc^n  gfeif^f^gebfi^ 
tt  nat^  bti  aSfigung  unb  iBefc^auiing  beS  ^\^i<i}cl  unb  tfft  baSfetbe  auS 
^  Sie^^ofc  obei  ®^ia^tfjau]t  cntftcnt  toirb,  ju  entrit^ten. 
\    <Bef^Ia(^teteS  Un)citdltt«  Sltinbie^,  {Stilhtt,  @i^afe,  ^tegen,  ^tegen^ 
^,  Sfimtner,  ©pattfetftl)  unb  nnjcrlegteS  Silb  biiifen  nngtwogen  oats 
:  ©^lat^l^aufe  entfemt  meiben,  raenn  bie  ^teift^fc^au  Qotgenvmmen  toorben 
Kttb  bie  JJfleifc^abgabe  o^ne  SBAgung  fe^gefteQt  uerbtn  fonntc  unb  nebft 
^(nfc^^augeb&^i  bcja^It  tootben  ift. 

Soi  bem  SJrrlafftn  bes  SSic^^ofs  Dber  ©c^Iac^t^oufeiS  ift  bie  fBcfd^inignnft 
fffterfi^ein)  bem  @{^la(^t^au8tontcoC[euT  gur  S(bftem|)elung  notgulegen  unb 
'  Setlongen  aut^  bem  ©teuemd^ter  Botjuieigen. 

X)ie  ftenecpflit^tigtn  @egenfl&itbe  tannen  von  bem  SteuetUMt^erfonol 
}Qm  9Ia(|npeiS  bet  Seja^Iung  bci  i^Ieifc^abgaSe  im  ®(^a^t^aufe  jnrAd- 
ofttn  uerben. 

§.9. 

SSer  im  ©c^fac^t^aufe  uon  einem  Slnbecn  eingeffl^rteS  Sie^  fc^Iw^tct, 
fiction  am  ZaQt  bet  Sc^Iot^tung  bem  ®(^[a(^t^au8lontioneui  Snietge  ju 
j^  nnb  bie  ©athing  unb  @tildja^I  bei  S^Ia^ttieie  angugeben. 
'  3m  Uebrigen  finben  §.  5  SIbf.  4  unb  g.  8  Kbf.  2—4  unb,  fofem  bie 
Ifti^bgabe  ni(f|t  Don  bem  Sinbringet  bed  ©c^Ia^ttiie^eS  entii^tet  notben  if), 
^  §.  8  Saf.  1  llnuenbung. 

§.  10. 

SBei  im  ®4il(t(^t^au{e   obei:  SJie^fiof  gleiftfi,   gleif^toaten,    in   §.  8  * 
[dft  2  bejeit^netee  gefc^Iac^teteS  ftteinoie^  obei  SSilbbret  touft,  ^t  ^ievon 
KaufStage  unb  oor  Sntfentung  ber  fteuer^i^i^tigen  ®egenftfinbe  bem  Sc^Iat^t' 
tSfontToOeui  Sngeigc  ju  maiden. 

Iiie  Iiierttbet  oaSgefertigte  Sef^einigung  (^affterft^ein,  fie^e  §.  29  bci 
^ai^t^nlocbnung)  ift  bem  Sagmeiflec  jur  (Eintragung  beS  9tavxtai  beS 
rtfiufer*  unb  bei  gleift^  unb  gteifi^moren  bes  ®eh)i^t8,  bei  unjerlegtem 
itntie^  unb  ffiilbbcet  bet  ©tildga^I,  eventueQ  au0  beS  Setoii^U,  bocjulegen- 

3m  Uebrigen  gilt  §.  8  Hbf.  2-4. 
§.  11. 

Sec  im  ^e^^of  ober  in  ben  {Rfiumlic^teiten  beS  €(^fa(^t^aufeS  befinb- 
|e  lebenbe  ©d^rac^ttiere  verfouft,  ^at  ^ieoon  am  SerfaufStage  bem  €(^ta(^<= 


T 


ttauSlontioUeur  !(njctgc  }u  ntiu^  unb  f^itbti  Ut  Staneii  bei  I 

JtduferS  unb  bie  Qa^l  nnb  ^ttnng  bet  ©^ttu^tture  oii|itgc6«L 
^.  8  ?Ib{.  3  ftnbcl  ebcnfadiS  Sitncnbuns- 

S-  12. 

SBer  aus  bem  8ie^^ofe  ober  auiS  ben  Slfiumlit^Icilen  bti  Sc^ 
le6enbe  @cf|Iad)ttiete  entfeint,  ^at  bti  bcm  KuSgangt  bent  @($tiu^ 
troQeur,  utib  toeun  bie  SuiSfufii  augec^Ib  bee  iBetnebSjeit  befi  T 
ftattfinbet  (§.  a  bei  ®(^Ia4|t^auiKorbnung),  bent  StallniArter,  Sn^dge  ji  i 
unb  [)iebei  bie  ®attung  nnb  Stfldja^I  unb  ben  SefHrnmnngSort 
jufu^renben  line,  fowtc  ben  Wamen  be8  ffinbrinflert  angufleten, 

llcifdieinfuin:. 

§.  18. 

SQier  juni  ^ertauf  obec  junt  gfeil^alten  ober  jum  Serferan^  ti' 
fc^aften  beftimmtc  gefc^Ia^tete  unjeilcgtc  Xiete,  t^eift^,  ^eifd 
aSilbbtet  in  bie  <Slabt  Stuttgatt  ober  in  bie  Sptftabt  ^tUa^  txrtti 
i)at  unDetiilgliil) ,  b.  ^.  box  bee  8crbrin(ping  ber  fteuerpflit^tigra  i 
an  einen  anberu  Ort  unb  c^c  bicfelben  veilauft  obet  fcifgeltotrn  i 
roebet  im  €c^Iac^t^nfe  (§§.  6  unb  6)  ober  bei  bem  Sfenenoii^ 
@teuer=(£iTi  gangs  [telle,  bei  nrit^er  gemfifj  §.  88  bei  @c^Iac^t^au<orinnn| 
bie  $teifc|f{f|au  Dorscnontmen  uiib,  Rnjeige  ju  tnat^en,  bie  fteaex 
@(egenftiinbe  uorjujeigen,  hat  gefc^Iacfitete  ^Ui\^  unb  bie  i^ift^tDoni 
mdgen  ju  taffeit  unb  ben  ®teuerbetcag  ju  entnc^ten. 

S)te  ^iefttr  auSgefleOte  iBcf(^imgung  ift  6ei  ber  ^eif^i^u  Dm 

aSec  fold)e  fteaeipflit^tige  0egen^&nbe  mittefft  ber^o^  oberfl 
i<af|n  jugefenbet  et^filt,  \\t  beiBunben,  ber  oorbegei^neten  %uftatf 
aiorloge  ber  mit  bet  ©enbnng  eingefommenen  iBegIett|KHriere,  ober,  n 
ni(^t  beigegebcn  loaren,  bet  BbtefTe,  fpfiteftenS  ant  Xage  nat^  ben  4 
Ra^jufommen;  voi  CrffiDung  btefn  Setpftit^tung  i^  bet  Serlouf  ink 
^il(|alten  ber  j^iigefanbten  @egenftfinbe,  [oioie  bemt  SScmenbang  ii 
ft^aflen  nif^t  geftattet. 

£)ie  oorgeseigten  @(egenft&nbe  fdnnen  bon  bet  Steuer'fEr^e&nagi* 
ftontroUffteae  b\&  isi  Steue^o^Iung  in  fBenoa^ning  genommen  toerbo. 

@inb  bie  fteuett>^ic^Hgcn  (Segenftfinbc  f(ix  ben  ^aiiS^oIt  bei  Ciabri 
bejni.  (Smpfdttgerd  be^inimt,  jo  genOgt  eine  8tnjetge,  bie  fpSteflenI  ta 
t)eS  nadji'tfolgenben  3^ge8  beim  SBerbraut^^fteuerantt  ober  bei  bem  @teaciu 
auf  eiiiec  (fiiigaitgSfteQe  ju  mat^en  ift.  Sujeigefifli^tig  i^  ba  Shd< 
bfi  ^o^U  unb  (Sifenba^nfenbungen  ber  Smfifanger. 


Z)er  einbringer  {teu«))f(i(^tigei:  @(egenftfintie,  bei  fol^t  gegen  Sefo^nung 
rt»ert  (S^oft  unb  Sifeti&a^n  auSgenontmen),  l^at  bit  6teitcipfli(^t  ftetS  na^ 
fi^tift  be8  a6f.  1  ju  erffifltn;  efi  (aim  birt  (i6n,  wenn  bie  5Iei(i^td^u 

Qehoten  ift,  (g.  38  b«  ©d^Ifli^t^QBSotbnung)  bei  jeber  belie&ignt  @teuer= 
ut^iftetlt  gefc^e^n. 

IBefonitere  IPelUmmungen  fUt  Iterg  und  (Sablenlterg. 

:  §.  14. 

Sec  in  bet  Sotflabt  iBecg  cber  in  bcm  Seiter  (Sabtenbetg 
I,  befftn  9^>i(^  jum  SBertauf  beftimmt  ift,  f^Iat^ten  toiQ,  ^ai  bem  filr 
©teuerlontroUe  oufgefteHten  Cffijianten  vox  ber  ©(^(oc^tung  anjeige  ju 
len,  bie  £|iefili  er^altene  Sefc^einigung  6ei  ber  ^leifi^fc^au  Dorjuieigen  unb 
R^gabe  fofort  naS}  ber  Sc^Ia^tung  ju  entrii^ten. 

Stuf  bit  SBorftabt  !8ecg  unb  ben  Sffieifec  @}ablenbeig  ftnben,  foweit  nic^t 
eeftimmung  beS  nac^folgenben  §.  IB  H6f.  1  fjutrifft,  bie  SSorff^rtfttn  in 
3  mit  bet  STZaggabe  ISnaienbimg,  bag  bie  Snjeige,  bejni.  baS  ^otjeigen, 
tc  bie  ^tric^tung  ber  Sbgabe  bei  ben  bort  aufgefteQten  ©teuecbeamten 
na^en  ip,  wt\d)t  barfibet  iBeft^einigung  auSjufteDen  ^aben. 
§.  15. 

0&C  baS  in  ©tuttgart  Dbei  in  $eStac^  oer^euerte  unb  von  ba  na(^  S9etg 

Qktblenberg  gebradite  ^n\^  ift  eine  ©tcuer  im  Ott  ber  (Sinbringnng 
i:ia  entiit^ten,  menu  ein  nac^  g.  38  bet  @c^I<til^t^aujSoibnung  ouSgefteQteB 
)iti2  ber  ^leift^fc^au  ttorgemiefen  loerben  tann. 

%it\t  IBeftimniung  finbet  ftnngemiige  8(nwenbung  au^  auf  ben  Serle^r 
^eif(^  in  ber  umgefe^rten  Stii^tung  unb  jniifc^en  S3erg  unb  ©ablenbecg 
if  ft«§. 

IScfonbeire  ISe^mmnng  fUr  einjelne  |0ot)npla^e. 

§.  16. 
Sie  Seftiminungen   ber  §g.  14  unb  15  ftnben   finngemfi|e  Slnwenbung 
I  auf  bie  aufier^alb  bee  gefi^Ioffenen  9Bo()n6ejiite  gelegenen  einjelnen  So^n< 
yt  beS  ®tabtbtie!tionS6ejitfS. 

Stpgelbefleuening. 

§.  17. 
9Senn  fteuerpffii^tiges  (tebenbige«  ober  toleS)  @ef(flge[  auf  6tcagen  in 
@tabibireftionSbejtrI  eingebrat^t  uricb,   an  wel^n  fi(^  etne  ©teuercin- 
gafteQe  befinbet,  ttStnIi(^  auf  ber 


[ 
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£ub)oigiSBurgerflra§ef 

©ttage  Don  Sannftatt  uitb  t)on  (j^aidburg  nadf  SBerg, 
@trage  oon  (Satdburg  noc^  (Sablenbtrg  unb  ©tuttgort, 
9?euc  SEBeinftciflc, 
JtahentJ^alerftrage, 
@trage  Don  SSot^nang, 
\o  ift  bet  bcm  ©teucmac^tcr  Hnjeige  ju  mac^cn,  bic  ©tflcfiQ^I  aniugeHl 
SBarc  Dorjujeigcn  uiib  abid^Icn  ju  loffcn  unb  bcr  ©tcucrbetrag  3B 

SHJcr  ^ietjor  bejcic^nete^  ©efliigel  Quf  anbcrcn  SBcgen  ober  ^>crf6nfi4 
bet  Sifenboljn  einbringt,  t)at  ber  in  Slbfag  1   gemoc^ten  Huflage  ni 
b.  f).  t)or  bcr  SBerbringung  ber  fteuerp[licf)tigen  ©cgcnftfinbc  an    rincn 
Ort  unb  cl)c  biefelben  Derfauft  ober  feilgeboten  ttjerben,  bci  bent  ©tew 
einer  ©teucreingangsffteCc  ju  entfprec^en. 

3erlegte8  ©eflilgcl  ift  obroagen  ju  kffcn. 

Kuf  bie  @efliige(fenbungen  mittelft  ber  $oft  unb  (Eifenba^n  fmbd  §. 
abf.  8  Slnwenbung. 

Die  bei  ber  Wnjeige  jur  SBefteuerung  Dorgejcigten  @egenfldnbe 
Don  ber  ©teuereingang^fteSe  bid  jur  S^^^^^g  ber  {Ibgabe  jurficfge^tcn 

©teuerpflic^tiged  ©efliigel,   bad  fiir  ben  ^aud^alt  bed  Sinbringfii 
(Smpfdngerd  beftimmt  ift,  mug  fpdteftend  im  £aufe  bed  nac^ftfolgenbes 
bei  bem  SSerbraudjdfteueramt  ober  bei  einer  ©teuereingangdfteUe  angeafigt 
Snjeigepflid^tig  ift  ber  ©iubringer,  bei  ^oft«  unb  Sifenba^nfenbungcn  ber  CiHirfa 
Der  Sinbringer  fteuerpflicf)tiger  ®egenftanbe,  ber  folc^e  gegen  fflcbl 
beffirbert  (^oft  unb  Eifenba^n  auggenommcn),  \)at  bie  ©teuerpfli^t  bri  bcr 
bringung  Don  ©eflugel  ftetd  nad)  SSorfc^rift  bed  Hbf.  1  bejro.  abf.  2  unb  3  gn 

SSer  im  ©tabtbiref tiondbejirf  gejiic^teted  @epgel  fc^Iad^tet,  ^ot  ob 
ber  ©d^Iacl^tung  bei  bem  ©teuernjfic^ter  einer  ©teuereingangdfteHc  Snjeijtj 
moc^en  unb  bie  S(bgabe  ju  entric^ten. 


3d)ladjtung  oon  Qlieren,  ))ie  Dcm  $d)lad)tl|aus;nian9  nti^  unti 

§.  18. 
Sffier   fteuerpflid^tige    liere,    bejugtic^   welc^er    bcr    ©djla^t^ai 
(§.  1  bcr  @cf)Iac^tl)auigorbnung)  nid)t  beftef)t  (^iegenfi^rfjen,  Sammcr, 
ferfcl,  SBilb,  audgcnonimen  ©efliigel,  f.  §.  17  letter  2lbf.)#  jum  Scrfaaf 
jur  9Sern?enbung  in   SBirtfcfjoften  fc^ladjten  ttjifl,   ^at   oor  bem  ©egiim 
©c^Iac^tend  bem  ©c^ladjtl^audfontrolleur  (§•  5)  ober  bem  ©teucrmdc^tcr 
©teuereingang^fteUe  Sltijeigc  ju  madjen. 

Die  f)ieriiber  nu^gefteflte  S3efd)einigung  ift  bei  ber  git  ifd)fd)au  borjujeil 
§.  19  Slbf,  3  unb  4  finbjyt  im  Dorfte^enben  gaUe  ebenfatid  ?lnn)ei« 
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§.  19. 

SBer  in  bet  ©tabt  Stuttgart,  in  i^ten  SDtft&btett,  im  SSeiler  Ooblenberg 
oitf  ben  im  @tabtbireItiondbe}irt  befinblid^en  einjelnen  SBo^npId^en  bet 
E6e  nntenoorfene  Xiere  (®eflilgel  ouiSgenontmen,  f.  §.  17  letter  S(bf.)  ju 
^  l^anSbianc^  fc^Iad^tet,  ffir  beten  %Ux\^  bie  SBeft^tigung  bur^  bie  ^U\\6)^ 
i  ni^t  Uorgefc^rieben  ift  (Sd^Iad^tl^auiSorbnung  §.  1),  ift  t>txp^\^ttt,  Dor 
IBeginn  beS  ©(^(od^tenS  bent  ®teuenofic^ter  einer  @teuereingangi^ftelle  ober 
LfBetBraud^Sfienerantt  Xnjeige  )u  moc^en. 

Ueber  bie  Sn^eige  ifl  IBefd^einigung  aui^iufteHen* 

(Ed  ift  ben  So^nmelgem  t>txhoten,  mit  bet  @d^(a^tung  ju  beginnen,  e^e 
l^  turn  bet  Snbringung  biefer  Snjeige  ftberjeugt  ^a6en« 

Sie  f^eif(^f)euer  ift  fofott  nad^  bet  @(^Iad^tnng  jn  entric^ten. 

Sd|lait|titng  in  UtrtfiiUen. 

§•  20. 

SEBenn  bet  SIbgabe  unteriDorfene  Xiere,  fiir  beren  ©d^Iac^tung  bie  {Be« 
Ritg  bed  @c^(ad§tl^anfeS  k^orgefd^rieben  ift  (§.  1  bet  Sd^Iac^t^auS^Orbnung), 
I  bo^in  wchta^t  nietben  fdnnen,  fo  ift  wx  bent  Seginn  bed  ©c^Iad^tend 
etner  bet  in  §.  13  0bf«  1  be^eid^neten  ©teQen  Sn^eige  ju  mac^n. 

3n  9lotffiaen,  nielc^e  eine  augenblidtlid^e  Zfitnng  bed  Xiered  erforbern, 
bie  Vn^eige  (§§.  14,  16,  18,  19,  20  Sbf.  1)  unntittelbat  nac^  bet  Zatung 
k  wx  t)oOenbeter  SuSfc^tac^tttng  bed  Ziered  ju  erfolgen. 

SHe  gfleifd^ftener  ift  fofott  md^  bet  ©c^Iac^tung  jn  enttic^ten. 

S)ie  Sol^nnte^get  ftnb  fftt  tec^tgeitige  (Etftottung  bet  Slnaeigen  (Sbf.  1 
^  2)  ntitt)etantniottIi^;  eine  SetffiuntniS  betfelben  untetliegt  bet  ©ttaf- 
teimnng  bei^  §•  29. 

§•  2U 

SBitb  ^leifd^  gum  Qmd  beiS  3^^'^^^^^^"'  ^^  ^i<^^^  t^^eifd^^adetei  unb  ber 

l^etigen  SBiebetauiSfu^t  eingebtac^t,  fo  ift  l^ieDon  bei  einer  ©teneteingangS^ 

it  Sngeige  ju  ma^en  nnb  boiS  t^leifc^  bei  bet  (Sin^  unb  Sui^fu^t  abn^Sgen 

laffen.    3n  biefem  gall  untctbleibt  bie  SBetc^nung  unb  bet  ?tnfofe  ber 

iener. 

S(uf  baS  Don  auiSn^artd  eingebrac^te,  junt  QtxtUintxn  beftimntte  Ofleifd^* 
tl^eS  nic^t  loieber  auiSgefii^rl"  toirb ,  finben  bie  83eftintmungen  Don  §.  18 
f{.  1,  2  unb  4  btS  6  Slntoenbung. 
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fleifd))ttnl|fttl)r. 

§.  22. 

2)ie  S)ur($fu^t  lion  gef(^(ac^teteit  Zieren,  i^Ieifc^,  g[(eif(^iiNnpai^^ 
beet  unb  fteuerpflic^tisem  ©eflilgel  ift  beim  Sintritt  in  ben  6t( 
beiirl  bei  einer   (EingangSfieuerfteQe  anjumelben,  bie  (Segenft&nbe 
jujeigen,  S^eifd^  unb  ^leifc^toaren  abiofigen  ju  Iaf[en« 

Set  bem  SSerlaffen  bei»  @tabtbirefttonSbeiirU  ^at  ba<  01eul^ 
SuSgangi^fteuerfteQe  )u  gef^e^en;  ber  ^affterfc^in  ift  ^iebei  abpgeiei. 

Srfit  @enbungen,  wel^e  ber  Sifenba^n  ober  $ofi  flbecgeben 
ber  ^affierfc^ein  burc^  bie  Sufgabeftelle  abftempeln  jn  loffen  imb  ^ennf  { 
@teuereingangi^fteSe  ju  fibergeben« 

(Eifenba§n«  unb  ^oftfenbungen  finb  bei  ber  XuSfnl^r  nnter  8i 
be9  fJfrac^tbriefjS  ober  fonftiger  Seglettpo^iere  bei  einer  KuSgangSj 
Dorgttieigen  unb  abjumelben;  loenn  eine  @enbung  gedffnet  nior^en  ifti 
ber  Snl^alt  berfelben  borju^eigen  unb  aito&Qtn  3tt  laffen. 

8[uf  bie  }ur  2)urd^fu^r  ongemelbeten  ®egenftSnbe,  loelc^  nid^t 
audgefill^rt  merben,  ftnben  bie  Seftimmungen  beS  §.13  bejw.  ber  §§.  1^ 
ober  17  Stnkoenbung. 

|lrifd|attsfnl|r. 

§•  23. 

@teuerril(ft)ergfltung  niirb  fftr  gefc^Iac^tete  Xiere,  toelc^e  in  ier 
unjerteilt  and  bem  ©tobtbireftiondbejirf  gebroc^t  loerben,  ebenfo  f&t 
fill^rteS  unb  wieber  aui^gefft^rteS  lebenbeS  (Seflilgel,  gem&^rt,  fofem  bie  & 
entric^tung  unb  bie  SuiSful^r  burc^  Sef^einigung  nac^gemiefen  ift 

2)ie  @teuer  mirb  int  DoQen  SBetrage,  Qb}ilg(ici^  eineS  anf  5  ^fpi^ 
@teuerbetraged  berec^neten,  minbeftend  aber  10/9^  betrogenben  ftontrol 
erfa^eS  jurilcfoergiltet. 

%&T  bie  Sudful^r  t)on  einjelnen  ^leif^ftilden  unb  \>on  f^Ieifd^nMta 
eine  ®teuerrii(fk)erg&tung  nid^  ge»&^rt. 

Hbgabeoerfalirung* 

§.  24^ 

S)er  Snfprud^  ouf  bie  9la(^forberung  gurflcfgebliebener,  anf  bie 
gfltung  bejal^Iter  unb  anf  bie  Swtfirfforberung  jubiel  beja^tter  ©gaBeJ 
id^rt  in  brei  3a§ren* 


'/■^i 
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lumtrottedefKtiittttNseti. 

§.  25. 

l%>tm  ftSbiif^en  ©tetterauffic^ti^perfonQl  ftnb  ouf  SSerlangen  bie  fiir  ben 
ber  Steuererj^ebttttg  auSgefteOten  Urtunben  bor^moeifen,  auc^  ftel^t  bem^ 
bet  Cinttttt  in  boS  Bd^ta^tf^ani  ju  jeber  Qeit  freu 
[^tib  (Stilttbe  jtt  ber  Setmututtg  borl^onben ,  bag  fic^  eine  mit  bent  SBet^ 
in  ^d^,  ^td\6)\oaxtn,  SSilbbret  ober  ®ef({lgel  bef^fiftigte  $erfon  einer 
^tetung  ber  gegento&rtigen  8}orfc^riften  fc^ulbig  gemac^t  ^abe,  fo  ift  bem 
l^n  Sietteraufftc^Sperfonal  ber  ^^tritt  ju  benienigen  atfiumttc^teiten, 
I  )um  0e)oerbe6etrieb  Benu^t  loerben,  leberjeit  gu  geftatten. 

^eifc^,  ^I6\^axtn,  SBilbbret  nnb  fteuerpflic^tigeS  @ef(figel,  lootion  eine 
ktentrid^imig  ober  bie  tiorgefc^riebene  Sln^eige  jnr  SSefteuemng  ni^t  er^ 
i.^,  ISmten  non  bem  ftDntroQe^erfonal  (©teuemmc^,  ©(^u^mannfc^aft, 
ji^n^ac^e)  bid  jnr  SfeftfieQnng  ber  ©teneq^flic^t  burc^  \><a  SSerbranc^S^ 
iMmt  inrfidgel^ten  merben* 

r 

i  Strafifeftimmungett* 

§•  27. 
'  IBer  ber  Stabtfoffe  bie  Sbgabe  ))on  ^leifc^  entjie^t,  niirb  megen  @teuer<^ 
iibnng  nnt  ben  fftnffad^  SBetrag  ber  gef&§rbeten  @teuer  geftraft  unb  ^at 
iia  bie  Slbgobe  nac^trftglic^  ju  enirid^en. 

[i!Die  Strafe  ift  bertoirft: 

I     1.  wenn  in  ©tnttgart  ober  $e8la^  JBiel^,  bcf[en  fjlcifc^  filr  ben  8er* 
\         lanf  beftintmt  ift,  angerl^afb   bei»  @d|(ad§t^Qttfe8  gefd^Ia^tet  »irb 

(f.  ubrigenS  §.  20); 

I     2.  tt^enn  beim  Sinbringen  \)on   @d^Ia^tt)ie^ ,    gefc^Iac^teten  Xieren, 

\         Steifd^,  gleifc^waren  ober  SBilbbret  in  ben  Bie^^of  ober  in  bie 

8{&nmli(^teiten  beiS  ©d^rad^tl^anfei^  bie  in  ben  §§.  5  unb  6  Sbf.  1 

t)er(Qngten  Sn^eigen  nic^t  gemad^t  ober  menn  ^iebei  Begfiglid^  ber 

@tu(I}a^(  nnri^tige  Sngaben  gemad^t  loerben; 

3,  tocnn  bie  in  §.  7  abf.  2  unb  in  §§,  9,  13  14,  16  bi8  19,  20 

Jttf*  1  unb  2  Dorgefc^riebcne  Mnjeige,  bejw.  SSorjeigung  entoeber 

gar  nid^t  ober  nic^t  rec^tjeitig  erfolgt,  ober  tt^enn  gef^Iac^tete,  un« 

jerlegte  liere,  gleif^,  gleifc^toaren,  838ilb6rct  ober  ftcuerpfli^* 

I         tigei  @ePgeI  Dpr  erfotgter  Snjeige,  begin.  SSorjeigung  unb  Vb* 

\         tofigung  an  eincn  anbern  Drt  tjerbrod^t,  t)er!auft  ober  feilgeboten 
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obet  in  Sirtfc^ftni  oenoenbet  toerben;  fernec 
tigeS  (Sfflfigel  o^ne  CrfflOtttis  bee  in  §.  17  n\ 
lage  Quf  einet  bet  bort  bejeic^eten  6tra§en  etng^rod^ 

4.  totm  sum  S^sftd  bet  ^^^t^^^nnig  ringebtoc^tdl 

angemelbftet  Sleifd^  in  SerfanfMumen  obex  in  anbetcn 
rfinmen  (di  benjenigen  einet  So^nfleifc^tferei  nid>ei|< 
ober  nrenn  baSfetbe  Derfauft,  feilgeioten  ober  in 
menbet  tt)irb,  tfft  ti  bet  Sc^n  unb  9eflenernng 
ben  Iji; 

6.  totnn  bie  m^  §.  22  jut  S)ntc^^r  angemelbetai 
onberSmo,  olS   in  ben  (Setoerber&nnten  eineS  @|»ebtteicri 
gelegt  ober  wenn  biefelben  t^ertonft  ober  feilgebotm  toerbci^ 
Sefteuernng  erf olgt  ift ; 

6.  nienn  in  ben  in  §§.   5,  6,  9,  18,  14,  16,  18  biS  20 
neten   SffiDen   ilber   bie   @attnng   ber  eingeffi^en,    iqfB^ 
(SdjUadfttn  beftimmten  ober  gefc^Iac^teten  ober  erlegten 
ric^ge  Vngaben  gemoc^t  werben. 
SEBetdt  in  einem  ber  in  Qi^tx  1—6  bejeic^neten  ^Oe  ber 
na^,  ha%  er  eine  Steuergef&l^rbung  ni(^t  l^abe  bege^  fSnnen  ober 
ift  anftatt  ber  noc^  Sbfa^  1  oenoirhen  @trafe  anf  eine  ftontrolltprflfr 
100  A  }tt  ertennen.    %n^  in  btefem  gfaDe  ift  bie  angefoOene  Vbg/ek 
tr&glic^  itt  entrid^ten. 

§.  28. 
9Ber  eine  ©teuenficfoergiitnng  erfc^leic^,  ^t  fold^e  )u  erfe^ 
fiiat  in  bie  @trafe  be«  fflnffac^n  SBetragi^  ber  erf(^(i(^nen  Win 

§.  29. 
%Ut  fonftigen  Uebertretungen  ber  jur  ©ic^eruug  ber  Vbgobecrl 
gebenen  Seftimmungen  merben  mit  (Setbftrafe  bii^  gu  100  Jk  geriigt. 

§.  30. 
aKe^ger,  Sie^^dnMer,  ^ilbbret*  unb  @ef(ttgel^anbler  unb 
$(eif(^  unb  grl^tf^n^aren  ^aben  fflr  i^re  2)iener,  Se^rlinge,  Starft^Ij 
loerbege^ilfen,  (S^egatten,  ftinber,  @efinbe  unb  bie  fonft  in  i^m 
Xaglol^n  fte^enben  ober  fid^  getool^nlic^  bei  ber  ^omilie  oufl^ttenben 
—  anbere  ^erfonen  nur  fflt  i^re  (J^egattcn  unb  JKnber  —  rudfti 
@e(bftrQfen  unb  Unterfuc^ungj^Ioften  ju  ^ften,   melc^e  ben  foI(^rg< 
t)ertretenben  $erfonen    burc^  (Strofbefc^eib    ober   gerid^tlic^iS    Urteit 
S3erle|ung  ber  iBorfd^riften  biefer  Rbgabe^Orbnung  guerfannt  morbet; 


t  fiet  ben  i^en  oon  ben  SKit^aftenben  Qbcittagenen  ober  ein  flir  aOemal 
iffenen  ^avbti9',  (SnwibS'  unb  anberen  aimic^tungen  ju  Seobai^ten  fatten. 
iSenn  bje  SDtit^ftenben  m^xoti^tji,  bag  bic  Uebertretung  o^e  ibr 
n  Derubt  ttpcrben  ift,  fo  ^ften  fie  nni  fOr  tiie  ^gpte. 

§.  31. 
$in[ic^(i^  bet  3uftfinbigfeit  unb  beS  Setfa^renS  ic\  3utPtbei;^anbIungen 
:  biefe  Orbnung  wiib  auf  bie  fSeftintmungen  bet  Urt.  35  unb  36  beS 
jeS  oon  25.  augu^  1879,  betreffenb  baS  SSecfa^ren  ber  SemaltungS' 
4en  iei  ^untbn^nbfungtn  gegen  bie  3d1'  unb  ©teuetgefege  (9leg.<9[att 
■59),  ^ingewie^en. 


^etorbnung  fiir  ha&  §^ta^t^ani 

•  nnb  fen  )ltifctl)r  nit  7leird| 

I  Bom  29.  3uni  1881. 


'  aUeS  ©^Ifl(^tl)te§  (O^fen,  Somn,  ftu^e,  SHinber,  S^roeine,  ftftlbet, 
Ife  unb  3'^^")'  beffen  ^Ui^^  jum  ^erfauf  obec  jut  :8eitit|ung  in  SSiit= 
Mi  beftimint  ift,  mug  int  StabtbireftionSbejitf  Stuttgart  (jur 
t  nod)  mit  Zuina!)me  won  SBetg  iinb  ©oblenBerg)  im  ®(^[a(^t= 
I  gefc^ot^tct  toerben. 

§.  ?t. 
Z>ie  !5enfi(ung  beS  @(^Ia($tt)aufeg  fiiibet  ftatt: 

a)  in  ben  9Roiialen  SWai,  3iim,  3uK,  Sfuguft  Don  SKorgeniS  4  U^r, 
in  ben  aRoiiaten  JWarj,  ?(ptir,  ©eptcmbet,  Ottober  aon  9Hotge«8 
5  U^t,  in  ben  Sttonaten  SRoDembec,  3)ejember,  Oanuor,  ^bruai 
OOH  aJiorgenS  6  U^t  bis  OTienbS  8  Utjr; 

b)  bag  @(^la({|ten  an  @onn<  unb  ^efttagen  ift  nur  b\S  SRorgenS  um 
8  U^r,  in  biingenben  gf&Qen  (j.  ®.  bei  j^rantfieiten)  iebenfaHiS  nur 
anfeer^ait)  bet  ©tunben  be8  @Dtte«bienffe«  geftattet.  3n  ber  iibrigen 
3eit  bleiben  bie  @(^ac^ttfiunie  gefi^Ioffen. 


§.  29. 

Bum  S!"*'^  ^^  nfit^iflen  AontuQe  ift  Sebermomi,  bei  tine  gejcfisi: 
9!crri(titung  im  ©(^tai^t^aufe  obec  Sif^^ofe  bocgune^men  ^at,  in  bem  ^i 
OeBa^ren  ju  entnc^tes  finb,  tierpflic^tet,  fofmrt  bei  feinem  Sintritt 
@t^Io^t^au8  an  bem  Untt  wn  ber  (Sinfafitt  befinbti{§cn  ^orfietjimmn  r. 
$affier{(^ein  in  Smpfans  ju  ne^men,  fol^en  bent  int  6(f)Ia(^t^ufe  obet  I 
^ofe  aniDtfeitben  aufftt^tSfierfonal,  fonic  bcr  3t^f(^f<^au  ODcjujeigen.  ft 
ottf  bem  IBenoaltungsSuTeau  bie  ^&t'b^ten  ju  entiic^ten  uiib  beim  Solq 
befl  B^iadjtf^aa^ti  ober  fflie^^ofea  an  bem  oben  erwfilittten,  bei  ber  iSiri 
befmbltc^en  ^ortieijimmer  ben  @i^ejn  mieber  ubftempeln  ju  (affen. 

§.  32. 

X)et  ®(^u  untetliegt  aUes  €(t|Ia<$tt>ie^  nnb  aOeS  $leif<^,  ntlit: 
StabtbicettiDnSbegirl  jum  Stectaufe  dbcr  jur  SJeniigung  in  ben  1 
[(^aften  auSge^auen  toirb,  foute  aQe  ^teifc^toaacen,  toeli^e  bafeUft  junii 
faufe  sebra^t  roecbeii. 

§.  38. 

atttS  tpon  auSWfirtS,  einfc^Ke^ic^  Sccg  unb  (Boblcnbeig,  nai^  @tim{i 
obec  $e£l<i<^  jum  t^I^alten  obnr  SSerfaufen  gebtoi^te  f^Ieifc^,  htiqIeiiSfm 
Jlfleifc^ttKiTen  miiffen  unmittelbar,  b.  ^.  o^ne  bag  fie  boi^ec  iigenb  anid 
no^in  gebrac^t  toerbcn  bficfen,  ouf  ben  Siiefi^of  ober  in  bie  fonft  Don 
meinbecat  beftinunten  Sotale  geliefert  unb  boct  bee  83eftcf)tigun3  unieirjc 
werben,  wofflr  Bon  ber  gteif(^ft^au  ein  bie  Ouolitfit  unb  Quantitdt  be^  gfe 
{(^eS  obet  bet  gleifc^uaxen  ent^altenber  @(^ein  auSgefteUt  rcitb. 

3ft  baiS  Sleifi^  obet  bie  t$(cifc^uate  mit  einem  ge^drigen  Huflnetf 
;$leifd^fc^u  b«S  eeijenbungSottes  (g.  37  !tbf.  2)  betfe^n,  fo  genugt  bit 
l^entpelung  beffelben  ober  beS  ^affietf^nS  (§.  29). 

Set  SJetbtingen  von  in  ®tiittgart=£ietta^  geft^outem  ^feif^  obet 
gleifc^naien  jum  S^eitauf  in  93eig  ober  @ablenbeis,  tbenfo  bei  bem  ^ 
oetfe^r  te^tQenannter  Otte  unter  fic^  mug  bet  @(^ein  fibei  erfolgte  ISefu^ 
burc^  bie  ^(eift^f^au  mitgef^^tt  toetben. 

gfeijc^  unb  %Ui\i^toaT«n,  totl^t  nid^t  Don  @tuttgatt>^A[a($  in  9 
obet  @ablenbetg  eingefil^tt  wetben,   mflffen  in  ben  oom  @enteinbetiit§ 
ftimmten  fiotalen  bet  @^au  unlerftellt  wetben,  notilbet  bie  in  Vb].  1  uA 
ODigefefiene  8ejc^einigung  obet  iOiftentpeluns  ju  etfofgen  ^at. 
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DIFFERENCES    IN    THE    HABITS    OF 
ANOPHELINES  WHICH  TRANSMIT 
MALARIA   IN   AMERICA,  IN  EU- 
ROPE AND  IN  THE  FAR  EAST* 


By  L.  W.  Hackett,  M.D., 

Rockefeller  Foundation, 

New  York,  N.  Y. 

Doctor  Darling,  whose  personality  and  fund 
of  experience  we  miss  with  poignant  regret  on 
such  an  occasion  as  this,  used  to  say  that  to 
become  a  good  malariologist  one  had  to  learn 
to  think  like  a  mosquito.  Each  malaria  worker, 
of  course,  devotes  himself  to  the  psychoanalysis 
of  the  particular  species  with  which  he  has  to 
deal  and  constructs  his  program  accordingly.  He 
does  not  often  have  the  opportunity  to  work  in 
a  number  of  different  regions  of  the  world,  and 
so  he  thinks  of  malaria  constantly  in  terms  of 
his  own  particular  problem.  He  falls  into  a 
sort  of  provincialism  as  necessary  and  pardon- 
able as  that  of  the  poet  who  sang  ''What  is  so 
rare  as  a  day  in  June?,"  forgetting  for  the  mo- 
ment that  it  was  midwinter  below  the  equator. 

But  it  is  now  getting  to  be  known  that  all 
anophelines  ever3n¥here  do  not  think  alike  by 
any  means,  and  the  specialist  in  one  mosquito 
must  be  on  his  guard  against  what  Darwin  called 
the  most  hazardous  of  human  tendencies,  the 
drawing  of  general  .conclusions  from  limited  ex- 
perience. Scientific  literature  now  reaches  an 
international  audience  and  what  is  said  here  to- 


*Read  before  National  Malaria  Committee  (Confer- 
ence on  Malaria),  meetiner  conjointly  with  Southern 
Medical  Association,  Twenty-Second  Annual  Meeting, 
AsheviUe,  North  Carolina,  November  12-16,  1928. 


day  with  local  conditions  in  mind  will  be  read 
tom(HTow  in  Italy,  India,  and  Peking.  Our 
soundest  knowledge,  then,  may  lead  us  astray 
if  we  enter  unwarily  into  discussions  with  for- 
eign workers,  or  recklessly  publish  unqualified 
generalizations  and  theories  with  regard  to  mos- 
quito behavior  and  control,  or,  worst  of  all,  if 
we  reason  by  analogy  and  take  the  lessons  we 
have  learned  through  hard  work  or  bitter  expe- 
rience in  one  region  and  attempt  without  pre- 
liminary study  to  apply  them  in  another.  This 
has  been  done,  of  course,  time  after  time  before 
the  medical  entomologist  was  developed  and 
could  obtain  the  ear  of  the  responsible  authori- 
ties. For  if  failure  or  disaster  occurred  in  these 
cases,  it  was  almost  always  due  to  the  unex- 
pected behavior  of  some  Anopheles  mosquito. 

One  of  the  most  famous  examples  may  be 
found  in  the  story  of  the  sanitation  of  Kuala 
Lumpur,  capital  of  the  Federated  Malay  States. 
After  long  and  painful  experience,  rubber  plant- 
ers on  the  coastal  plains  bad  found  that  clearing 
the  jungle  for  half  a  mile  round  about  the  la- 
borers' quarters  protected  them  from  malaria, 
since  A,  umbrosus,  the  carrier,  required  dense 
shade  in  which  to  rear  its  larvae.  The  same 
thing,  therefore,  was  done  about  the  inland  town 
of  Kuala  Lumpur,  but  with  precisely  the  oppo- 
site effect,  plunging  the  whole  anti-malaria  ef- 
fort into  confusion  and  discouragement.  Malaria 
increased  tremendously  and  was  a  heavy  burden 
for  nine  years  until  in  1916  Strickland,  an  epi- 
demiological entomologist,  proved  to  the  satis- 
faction of  the  authorities  that  they  had  to  do 
with  quite  another  anopheline  (A.  maculatus) 
of  habits  and  inclinations  diametrically  opposed 
to  those  of  A,  umbrosus,  preferring  sunlight  to 
shade,  and  running  water  to  jungle  pools.  In 
fact,  umbrosus  was  never  found  at  all  in  Kuala 
Lumpur,  and  nevertheless  the  ranges  of  the  two 
mosquitoes  were  not  ten  miles  apart.  "Igno- 
rance of  the  distribution  of  umbrosus,"  says  Sir 
Malcolm  Watson,^  "cost  the  country  much 
money  and  many  lives." 


A  similar  entomological  situation  exists  in  cer- 
tain regions  of  Italy,  where  maculipennis,  the 
principal  malaria  carrier,  will  not  breed  in  brack- 
ish water.  Schemes  have  been  evolved  and  in 
certain  cases  successfully  carried  out  for  letting 
the  sea  into  fresh  lagoons  and  low-lying  marshes 
to  stop  anopheline  breeding.  The  old  pre-Ross 
belief,  which  held  that  the  admixture  of  salt 
water  to  fresh  increased  the  malaria,  was  dis- 
carded as  unscientific.  Recently,  however,  La 
Face^  has  revealed  a  hitherto  unsuspected  fact 
that  in  great  submerged  areas  near  the  mouth 
of  the  Po,  maculipennis  is  replaced  by  elutus,  a 
mosquito  very  similar  in  appearance  but  differ- 
ent in  species,  an  excellent  malaria  vector,  pos- 
sessing the  ability  to  breed  in  salt  water.  Thus 
some  basis  was  afforded  to  an  ancient  belief  and 
empiricism  in  mosquito  control  brought  again 
into  well-merited  discredit. 

America  has  had  such  exp)eriences  in  its  trop- 
ical possessions.  It  was  found  in  Panama  that 
the  bromelia,  a  parasitic  plant  growing  on  the 
limbs  of  trees,  and  holding  a  quantity  of  water 
in  its  cup-like  heart,  was  widely  distributed  and 
was  breeding  anophelines.  In  some  countries  it 
has  been  considered  a  cause  of  malaria.  The 
project  was  discussed  of  seeking  out  and  de- 
stroying all  these  plants.  It  is  probable  that 
Darling  saved  the  Panama  Canal  hundreds  of 
thousands  of  dollars  by  proving  in  time  that  no 
malaria-carrying  mosquito  was  being  produced 
by  the  bromelias  of  Panama,  and  that  they  could 
be  ignored. 

In  the  Philippines  our  occupjang  troops  were 
faced  with  the  problem  of  selecting  without  delay 
a  healthy  location  for  a  large  permanent  mili- 
tary station.  On  the  basis  of  the  best  American 
experience  and  of  local  opinion,  it  was  placed 
in  the  hills  at  a  considerable  distance  from  the 
coastal  swamps  and  marshy  plains.  Unfortu- 
nately subsequent  experience  and  careful  sur- 
veys have  shown  that  A.  minimus,  the  principal 
malaria  carrier  in  the  Philippine  islands,  breeds 
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only  in  foothill  streams  and  nowhere  <m  the 
plains,  while  tudawH,  the  mosquito  of  the 
coastal  mangrove  swamps,  so  dangerous  in  Singa* 
pore,  is  quite  innocuous  around  Manila  Bay. 
The  camp  had,  therefore,  been  located  in  the 
exact  center  of  the  most  malarious  zone  of  the 
Island. 

Such  examples,  however,  of  action  baaed  on 
false  premises  through  ignorance  of  the  differ- 
ences in  behavior  of  anophelines  are  drawn 
mainly  from  the  past.  Present  day  opinion  on 
this  subject  is  aystallized  in  one  of  the  princi- 
pal conclusions  approved  at  the  recent  interna- 
tional conference  of  malariologists  in  Geneva  in 
June  of  this  year.  Each  government  is  urged 
to  create  a  smtall  body  of  trained  research  work- 
ers in  malaria,  spending  all  their  time  in  scien- 
tific investigation  and  acting  as  advisers  to  the 
health  authorities  in  the  control  of  malaria. 
Collaboration  between  such  bodies  all  over  the 
world,  coordinated  possibly  by  some  such  agency 
as  the  Health  Section  of  the  League  of  Nations, 
would  permit  the  organization  of  programs  of 
international  investigation  of  certain  questions 
at  present  unanswerable,  and  might  throw  light 
on  some  of  the  theories  which  now  seem  to 
divide  the  malariological  opinion  of  the  world 
into  something  like  opposing  schools  of  belief. 

I  would  like  to  illustrate  the  importance  of 
the  international  viewpoint  by  referring  to  one  or 
two  such  theories  now  being  actively  discussed. 

A  group  of  very  well-known  European  mala- 
riologists now  holds,  in  substance,  that  malaria  is 
an  anomaly  in  a  civilized  country;  it  is  a  typ- 
ical concomitant  of  abandoned  or  under-devel- 
oped lands  and  primitive  conditions  where  pov- 
erty  and  ignorance  chiefly  characterize  society. 
In  their  opinion,  malaria  will  tend  to  disappear 
automatically  in  the  presence  of  intensive  cul- 
tivation and  improved  standards  of  living.  En- 
demic malaria  is  thus  not  so  much  a  medical  or 
entomological  problem  as  a  social  and  economic 
one,  and  hence  it  is  to  the  last  degree  futile  to 
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set  about  attacking  the  mosquito  while  these 
problems  remain  unsolved.  The  progress  of  civ- 
ilization, aided  by  a  liberal  distribution  of 
quinin,  will  cause  malaria  to  melt  away  like 
snow,  even  though  the  anophelines  remain  undi- 
minished in  number. 

Now,  I  think  it  can  be  sustained  that  this 
spontaneous  disappearance  of  malaria  in  long- 
established  and  heavily-infected  communities 
where  no  measures  at  aU  have  been  consciously 
taken  against  Anopheles,  is  a  phenomenon  to  be 
observed  only  in  temperate  climates,  and  is  pos- 
sibly limited  to  Europe.  Certainly  it  is  never 
seen  in  the  tropics,  where  nevertheless  numerous 
areas  of  intensive  cultivation  and  considerable 
prosperity  are  to  be  foimd.  Here  a  reasonable 
protection  from  malaria  is  obtained  only  at 
great  labor  and  expense,  and  no  one  would  main- 
tain for  a  moment  that  elaborate  agricultural 
development  and  a  high  standard  of  living  would 
by  themselves  keep  malaria  permanently  out  of 
the  conununity  were  the  Anopheles  allowed  to 
remain.  Recent  studies  of  Missiroli  and  mysdP 
point  to  the  fact  that  "anophelism  without  ma- 
laria" is  linked  up  with  the  food  habits  of  the 
European  anopheline,  A.  mactdipennis,  which  in 
certain  regions  no  longer  bites  man.  This  is 
supported  by  the  fact  that  the  introduction  of 
malaria  carriers  into*  these  regions  no  longer 
gives  rise  to  secondary  cases  of  malaria. 

Another  theory  recently  proposed  both  in 
England  and  Brazil  is  that  most  of  the  malaria 
is  being  transmitted  by  a  relatively  few  house- 
loving,  well-protected,  long-lived  and  lazy  female 
anophelines,  and  that  the  great  bulk  of  the 
anopheline  population  is  practically  not  con- 
cerned at  all  in  the  spread  of  the  disease.  Hence 
house-catching  of  resting  anophelines  has  been 
exalted  to  an  important  place  in  methods  of 
malaria  control,  and  generally  recommended. 
Whatever  the  validity  of  this  theory  in  regions 
where  anophelines  remain  in  houses  after  biting, 
it  can  have  no  reference  to  the  major  malaria 
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problem  of  the  Far  East,  where  it  seems  almost 
to  be  a  rule  of  etiquette  for  the  mosquito  to 
leave  the  room  immediately  after  meals.  I  have 
myself  been  guilty  of  criticising  a  survey  of 
the  anophelines  of  Ceylon  made  by  H.  F.  Car- 
ter, the  Government  entomologist,  on  the  ground 
that  the  relative  densities  of  species  were  based 
on  larva  counts  rather  than  adult  catches.  I 
had  no  idea  until  I  visited  the  Far  East  how 
difficult  it  is  to  lay  hands  on  the  adults  of  most 
of  the  principal  malaria  carriers.  In  Ceylon,  a 
night's  work  in  houses  and  stables  and  around 
tethered  animals  out-of-doors  on  a  highly  mala- 
rious cocoanut  estate  yielded  a  few  rossit  and 
barbirostris,  neither  of  which  is  concerned  with 
malaria  transmission,  while  of  culictfacies  or 
listonii,  the  real  malefactors,  we  saw  not  a  trace. 
Some  sort  of  trap  must  be  employed,  such  as  a 
defective  bed  net.  In  Malaya,  A.  maculatus 
disappears  completely  in  the  daytime,  and 
though  a  tiny  and  fragile  insect,  subjects  itself 
to  the  perils  of  wind  and  weather  rather  than 
lie  up  in  a  man-made  shelter.  In  the  Philip- 
pines attempts  to  inculpate  A.  minimus  by  dis- 
section of  specimens  caught  in  Nature  have 
failed  through  lack  of  material.  In  seven  days 
spent  in  the  Islands,  I  did  not  catch  a  single 
one,  although  a  sporting  colleague  offered  as 
high  as  a  peso  apiece  for  adult  specimens.  At 
the  same  time  the  larvae  were  abundant.  Now, 
malaria  is  rife  in  all  these  places  and  it  is  evi- 
dent the  anophelines  can  keep  it  going,  although 
if  they  enter  houses  at  all  they  remain  only  long 
enough  to  bite. 

I  may  mention  also  the  theory  that  major 
drainage  operations  (referred  to  in  Europe  as 
great  or  integral  bonification)  have  a  direct  ef- 
fect on  malaria  by  reducing  the  number  of 
anophelines.  This  is  an  American  theory,  and 
it  is  undoubtedly  sound,  for  whether  the  water 
is  put  underground  or  not,  the  drainage  of 
swamps  or  ponds,  and  the  putting  the  water 
into  motion  in  canals,  streams  or  ditches,  iB 
America  is  sufficient  usually  to  abate  the  quadfi- 


maculatus.  Even  when  streams  are  turned  into 
ponds  for  power  purposes,  though  there  may  be 
at  first  a  period  of  great  quadnmaadatus  pro- 
duction, after  four  or  five  years  in  some  mys- 
terious way  the  waters  become  unattractive  to 
the  mosquito  and  the  lake  can  be  ignored.  It 
seems  to  resume  the  character  of  a  river. 

Now,  in  Europe  the  maculipennts  breeds  in 
the  edges  of  moving  waters  as  well  as  in  ponds. 
This  is  probably  a  temperature  reaction,  since 
it  often  abandons  still  water  if  it  becomes  too 
warm.  But  the  result  is  that  the  draining  of 
great  plains  and  deltas,  such  as  that  of  the  Po 
and  the  Tiber,  with  the  construction  of  ditches, 
intersecting  channels  and  great  collecting  canals, 
does  not  greatly  diminish  the  number  of  mactdi- 
pennis.  As  Grassi  remarked,  you  have  merely 
transformed  an  irregular  swamp  into  a  recti- 
linear swamp,  and  mosquito  production  goes  on 
as  before.  Yet  in  some  cases  malaria  has  begun 
to  disappear  after  these  works,  whereas  in  others 
it  has  remained  the  same  or  actually  increased 
on  account  of  the  increase  in  population  which 
follows.  Hence  the  European  malariologist, 
doubtful  about  the  relationship  between  the 
number  of  mosquitoes  and  the  intensity  of  ma- 
laria, is  driven  to  utter  aphorisms  such  as  ^'ma- 
laria flees  before  the  plow,"  or  (as  Cavour  said) 
that  beefsteak  is  the  best  cure  for  malaria,  or 
(with  Marchoux)  that  it  often  seems  that  the 
intensity  of  malaria  is  in  inverse  proportion  to 
the  number  of  anophelines.  Certainly  a  pro- 
found skepticism  reigns  in  Europe  today  about 
the  practicability  of  American  ideas  of  eradicat- 
ing malaria  through  mosquito  control,  and  in 
part  this  has  arisen  from  the  difference  in  breed- 
ing habits  between  the  principal  European  and 
the  principal  American  anopheline. 

I  have  cited  these  three  theories  which  con- 
cern the  causes  of  the  spontaneous  disappear- 
ance of  malaria,  the  importance  of  the  few  fe- 
males resting  in  bedrooms,  and  the  effect  of 
major  drainage  on  malaria,  because  they    are 
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subjects  of  present  discusBion,  and  they  seem 
to  turn  in  each  case  on  the  behavior  of  a  par- 
ticular anopheline,  and  yet  they  are  often  disr 
cussed,  refuted  or  defended  in  literature  and 
conference  as  though  they  had  general  validity. 
Certainly  international  contacts  and  exchanges 
are  of  great  importance  in  the  science  of  malari- 
ology,  if  such  it  can  be  termed.  In  many  cases, 
differences  between  malariologists  may  thus  be 
resolved  pacifically  into  differences  between 
mosquitoes. 

But  if  the  anophdines  which  transmit  malaria 
have  such  diverse  habits  and  characteristics  all 
over  the  world,  it  nevertheless  occurs  to  us  that 
there  must  be  some  profound  similarity  which 
makes  of  them  all  malaria  carriers.  The  com- 
parative study  of  them  ou^t  surdy  to  reveal 
why  it  is  that  one  species  is  a  carrier  and  an- 
other is  not.  Such  a  generalization  would  be 
extremely  useful  to  all  malariologists  every- 
where. 

Such  comparative  studies,  however,  bring  us 
upon  the  very  puzzling  fact  that  not  only  do 
anopheline  species  differ  one  from  another,  but 
the  same  anophdine  appears  to  behave  (Uffer- 
ently  in  different  situations.  Take  the  well- 
known  case  of  A.  aconttus,  Winoto  (1919) 
found  it  infected  in  Western  Java  to  the  extent 
of  7  per  cent,  while  in  the  same  year  Swellen- 
grebel  in  Sumatra  dissected  over  a  thousand 
specimens  at  the  height  of  an  epidemic,  and 
found  none  positive.^  We  may  ask  whether  it  is 
certain  these  were  really  the  same  mosquito  va- 
rieties or  strains.  For  example,  two  strains  have 
been  fairly  well  distinguished  in  the  species  A. 
ludlaivii,  one  of  which  breeds  in  fresh  hill 
streams,  the  other  in  salty  mangrove  swamps 
within  reach  of  the  highest  tides.  Now,  ludlaum 
is  another  one  of  those  anophdines  which  carry 
malaria  in  one  region  and  are  harmless  in  an- 
other. But  the  ability  to  transmit  malaria  is 
not  confined  to  one  or  the  other  strain  and  is 
apparently  not  linked  up  at  all  with  the  known 
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bionomic  differences.  The  salt  water  variety  is 
both  the  famous  fever  mosquito  of  the  Javan 
and  Malayan  coasts  and  the  perfectly  harmless 
anopheline  of  the  Manila  fish  ponds.  Sections 
of  Batavia  and  Singapore  are  rendered  almost 
uninhabitable  through  the  malaria  caused  by 
this  insect;  but  in  twenty  years  no  authentic 
case  of  autocthonous  malaria  has  been  reported 
in  Manila. 

The  strange  case  oi  .bifurcatus  throws  some 
light  upon  the  subject.  In  all  parts  of  Europe 
it  is  a  wild  mosquito  never  found  in  houses,  but 
in  Palestine  alone  it  enters  houses  freely  and 
is  a  most  dangerous  transmitter  of  malaria.  Is 
it,  then,  domesticity  which  makes  carriers  of 
mosquitoes,  and  can  this  domesticity  be  ac- 
quired by  an  anopheline  in  one  region  and  not 
in  another?  The  answer  is,  this  cannot  be  the 
whole  story,  for  A,  maculipennis  in  Europe  is  a 
domestic  mosquito  wherever  it  is  found,  but  it 
is  not  always  a  malaria  carrier.  Thus  the  map 
of  malaria  in  Europe  does  not  agree  with  the 
map  of  macidipennis  distribution.  And  yet 
maculipennis  is,  with  unimportant  exceptions  in 
a  few  localities,  the  only  carrier  in  all  this  area. 
It  is  in  Italy  that  the  problem  seems  to  be  pre- 
sented in  its  simplest  terms.  Why,  in  certain 
well-defined  regions,  is  A,  maculipennis  a  dan- 
gerous transmitter  of  malaria,  and  why,  in  other 
similar  regions,  is  it  perfectly  harmless,  even  in 
great  numbers  and  in  the  presence  of  gametocyte 
carriers?  This  has  been  the  subject  of  numer- 
ous observations  and  experiments  made  during 
the  past  three  years  by  Missiroli  and  myself  at 
the  Malaria  Experiment  Station  in  Italy.  We 
have  come  to  the  conclusion  that  in  that  coun- 
try the  amount  of  malaria  in  a  community  is 
the  measure  of  the  degree  of  contact  between 
A.  maculipennis  and  man.  This  varies  greatly 
from  region  to  region  because  this  anopheline, 
though  always  domestic  in  habits,  bites  both 
man  and  domestic  animals,  but  in  differing  pro- 
portions in  different  places.  Thus  on  the  Tiber 
Delta  one  mosquito  in  four  was  taken  in  bed- 
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rooms  (the  highest  rate  we  have  yet  observed, 
marking  a  considerable  degree  of  anthropophfl- 
ism);  in  the  Pontine  Marshes  this  "host-index" 
was  one  in  nine;  in  Massarosa  (Tuscany),  where 
malaria  appears  only  as  a  sporadic  case  or  two 
at  long  intervals  (just  as,  let  us  say,  in  New 
York  State)  the  anophelines  were  plentiful,  but 
only  one  in  four  hundred  of  those  captured  had 
bitten  man,  as  shown  by  the  precipitin  reaction 
of  the  ingested  blood;  and  in  Val  di  Cbiana, 
where  malaria  is  unknown,  our  party  was  un- 
able, in  two  different  visits,  to  find  a  single 
specimen  containing  human  blood,  nor  were  we 
able  to  be  bitten  at  night,  although  we  inten- 
tionally exposed  ourselves  and  the  anophelines 
were  very  numerous.  A  very  simple  mathemat- 
ical consideration  will  show  that  if  only  one  in 
four  hundred  mosquitoes  bites  man,  it  will  take 
the  square  of  four  hundred,  or  one  hundred  and 
sixty  thousand  mosquitoes,  to  make  sure  that 
the  same  mosquito  will  bite  two  men,  a  neces- 
sary condition  for  transmitting  malaria.  The 
probabilities  are  further  reduced  by  the  chances 
of  the  mosquito's  dying  during  the  two  weeks 
which  must  elapse  before  it  can  become  infec- 
tive, and  by  the  further  chance  that  the  Srst 
man  bitten  may  not  be  a  gametocyte  carrier.  In 
short,  though  thousands  of  anophelines  visit 
the  precincts  of  each  family  in  Massarosa  every 
night  in  summer,  it  might  take  years  to  fulfill 
the  conditions  necessary  for  a  single  successful 
transmission  of  malaria,  even  with  the  con- 
stant presence  of  a  gametocyte  carrier.  Under 
such  conditions,  endemic  malaria  cannot  main- 
tain itself,  and  we  have  the  phenomenon  known 
as  "anophelism  without  malaria.''  The  possi- 
bility is  not  of  course  excluded  that  the  same 
phenomenon,  if  it  exists  in  other  regions  of  the 
world,  may  have  different  causes. 

What  instinct  or  circumstance  it  is  which  in- 
duces A.  maculipennis  in  certain  places  to  bite 
domestic  animals  to  the  practical  exclusion  of 
man;  or  just  what  measure  of  contact  between 
a  given  species  of  anopheles  and  man  is  neces- 
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sary  to  maintain  endemic  malaria,  cannot  now 
be  answered.  But  if,  in  spite  of  what  I  said 
about  generalizations,  I  may  be  allowed  to  haz-^ 
ard  a  very  conservative  and  obvious  one,  I 
would  say  that  the  fundamental  similarity  be- 
tween all  and  diverse  kinds  of  anophelines  which 
transmit  malaria  in  the  world  is  that  they  all 
readily  bite  man,  and  bite  him  repeatedly,  how- 
ever widely  they  may  differ  in  other  bionomic 
characters. 

This  is  so  axiomatic  that  the  field  of  inquiry 
to  which  it  points  would  seem  to  have  been  in- 
sufficiently explored.  No  doubt  it  could  help 
us  to  determine  in  the  presence  of  a  multiplicity 
of  anopheline  species  the  few  which  are  dan- 
gerous to  our  health,  and  to  explain  why  the 
same  anopheline  may  be  a  malaria-vector  in  one 
region  and  quite  harmless  in  another.  But  I 
have  been  interested  here  not  so  much  in  out- 
lining specific  problems  as  in  trying  to  show 
that  entomology  in  the  service  of  epidemiology 
is  a  fundamental  necessity  in  the  study  and  con- 
trol of  malaria. 
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DISCUSSION  (Ahsiraci) 

Dr,  1,  J,  KUgUr,  New  York,  N.  7.— It  is  certainly 
true  that  the  great  point  of  dissension  between  malaii- 
ologists  is  due  to  the  fact  that  we  have  limited  our 
sphere  of  activity  rather  too  closely  and  have  been 
thinking  more  of  malaria  and  less  of  the  mosquito. 
We  have  assumed  that  the  only  consideration  is  the 
human,  and  that  the  mosquito  is  not  an  entity  worth 
worrying  about. 

I  am  not  familiar  with  conditions  where  one  mosquito 
in  400  bites  man;  most  Anopheles  I  am  familiar  with 
bite  man  too  frequently  for  our  comfort  and  pleasure. 
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James  nudnUins  that  infected  Anophelet  stay  in  the 
houses  when  they  become  infected. 

It  so  happens  that  the  mosquito  we  have  in  Pales- 
tine, A.  elutust  resembles  the  macuUpcnms  existing  in 
Europe  and  England.  For  the  last  year  and  a  half 
we  have  examined  the  infected  mosquitoes  in  houses 
and  stables  throughout  the  various  seasons  of  the  year 
and  found  a  very  peculiar  condition.  We  found  that 
elutus  and  suptrpictus  behave  very  differently.  In- 
fected eluius  Uve  more  consistently  in  houses;  yet 
they  change  their  habits:  they  stay  in  houses  during 
June  to  September,  but  a  large  part  of  the  infected 
mosquitoes  pass  out  of  doors  during  the  period  from 
September  to  January. 

A.  super pictus  does  not  even  behave  during  the  sum> 
mer  as  does  the  A.  elutus.  Some  are  found  in  houses 
and  some  in  stables  during  the  summer  as  well  as  in 
the  winter. 

Various  species  of  Anopheles  in  different  parts  of 
the  world  concerned  with  malaria  differ  markedly  in 
their  habits.  To  base,  therefore,  a  broad  generaliza- 
tion of  the  kind  which  may  become  one  of  the  prin- 
ciples of  the  Malaria  Commission  of  the  League  of 
Nations  on  the  basis  of  experience  or  experiments  with 
one  species  in  one  part  of  a  country  where  malaria 
is  not  very  prevalent  is,  to  say  the  least,  an  unjustified 
procedure.  Such  a  generalization  would  affect  harm- 
fully the  attempts  at  control  of  malaria  in  other  parts 
of  the  world. 

I  might  cite  a  single  instance  of  the  danger  of 
generalizations  from  local  experience.  We  have  not  had 
the  experience  of  Dr.  Hackett  where  ditching  a  large, 
flat  marsh  has  brought  about  breeding  of  the  same 
species  of  mosquito.  We  have  found  a  transformation 
in  the  fauna.  Elutus  is  a  marsh  mosquito,  like  the 
maculipennis.  Ninety-five  per  cent  of  the  Anopheles  in 
an  area  were  elutus.  Then  the  area  was  drained  and 
very  shortly  after  that  the  mosquito  population 
changed  entirely:  instead  of  95  per  cent  elutus,  the  pre- 
vailing species  was  A.  superpictus,  which  prefers  run- 
ning to  stagnant  water.  The  malaria  problem  was  not 
solved  by  the  drainage,  but  control  beoime  easier.  Had 
we  not  been  following  the  habits  of  the  different  mos- 
quitoes, we  should  have  found  ourselves  face  to  face 
with  a  very  serious  situation;  as  it  was,  we  were  ex- 
pecting this  change  and  waited  long  enough  for  the 
change  to  take  place,  and  then  took  the  necessary 
measures  and  averted  a  disaster  or  disappointment. 
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By  L.  W.  HACKETT 


(From  the  Stazione  Sperimentale  per  la  Lotta  Antimalarica,  Roma) 
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OCTM  -  6,  ROME,  Italy 


THE  IMPORTANCE  AND  USES  OF  PARIS  GREEN 

(COPPER  ACETO  ARSENITE)  AS  AN  <  ANOPHELES  >  LARVICIDE-  (*) 

L.  W.  HACKETT,  M.  D.,  Dr.  P.  H. 


The  importance  of  Paris  green  (♦*),  or  Schweinfurt's  green,  as  a  cheap, 
innocuous  and  extraordinarily  efficacious  larvicide  for  Anopheles  larvae, 
and  hence  as  an  invaluable  weapon  to  our  hand  for  malaria  control,  has 
not  been  generally  recognized  except  by  a  few  American  field-workers. 
The  larvicidal  properties  of  Paris  green  were  described  by  Barber  (i)  in 
1 92 1,  and  much  practical  experimentation  during  the  last  four  years  has 
fully  confirmed  the  value  of  his  discovery,  but  its  use  has  not  spread  to 
Europe  and  it  is  not  yet  mentioned  in  recent  standard  treatises  on  malaria. 
This  larvicide  has  been  employed  on  a  large  scale  by  the  writer  and  his 
associates  in  several  regions  of  Italy  during  the  malaria  seasons  of  1924 
and  1925.  We  are  convinced  by  this  work  that  we  now  have  a  very  practi- 
cable method  of  controlling  the  breeding  of  Anopheles  mosquitoes,  of  uni- 
versal applicability;  that  its  cost  is  within  the  resources  of  the  average 
European  community  and  that  the  outlook  for  malaria  control  through 
anti-mosquito  measures  is  rendered  definiteli'^  more  encouraging  by  the 
addition  of  this  weapon  to  our  armamentarium. 


SUMMARY  OF  PREVIOUS  WORK. 

Roubaud  (2)  in  1920  successfully  used  trioxy methylene  (paraform- 
aldehyde) to  poison  anopheUne  larvae,  dusting  it  on  the  surface  of  the 
water,  where  it  was  eaten  by  the  larvae.     The  surface  tension  layer  of 


(♦)  The  work  on  which  this  i»pcr  is  based  was  conducted  with  the  support  and  under  the 
auspices  of  the  International  Health  Board  of  the  Rockefeller  Foundation  and  the  Italian  Health 
Department. 

(*♦)  The  name  Paris  green  in  Europe  is  applied  to  various  chemical  products,  including 
anUine  derivatives  without  arsenic. 

(i)  Barber,  M.  A.  and  Hayne,  T.  B.  -  Arsenic  as  a  larvicide  for  Anophcline  Larvae,  t  U.  S. 
Public  Health  Reports  »,  Dec.  9,  1921,  V.  36,  p.  3027-3034. 

(2)  Roubaud,  E.  -  Emploi  du  trioxymSthylhu  en  poudre  pour  la  destruction  des  larves  d'Ano- 
phiUs.  <  Compt.  Rend.  Hebd.  des  Stances  de  I'Acad.  dcs  Sc. ».  June  1920,  V.  170,  p.  1521.  Ibid, 
July  1920,  V.  171,  p.  51. 


water  will  cause  any  fine.  Insoluble  powder  to  float  for  some  hours,  whether 
it  be  heavier  than  water  or  not,  and  the  mouth-brushes  of  surface  feedii^ 
larvae  sweep  in  the  floating  particles  from  a  coosideiable  distance.  The 
larvae  swallow  all  floating  substances  that  are  small  enough  to  enter  the 
mouth  easily,  and  are  quite  indifferent,  according  to  Barber  {i),  as  to 
whether  they  are  food  or  poison.  No  bait  of  any  kind  is  required  to  mate 
the  larvae  eat  anything  that  is  ofltered  them.  Barber  (i),  searching  for 
a  substance  cheaper  and  more  poisonous  to  the  larvae  than  triox>Tiie- 
thylene,  experimented  with  compounds  of  arsenic,  and  of  these  copptr 
aceto  arsenite  {Paris  green  or  Schweinfurt  green)  proved  most  effident. 
the  minimum  lethal  dose  being  smaller  than  that  of  any  other  poiscm 
tested.  His  field  experiments  showed  that  the  powder  is  conveniently 
handled  by  diluting  it  with  loo  volumes  of  inert  dust;  that  it  is  effi- 
cient as  an  Anopheles  larvicide  in  any  type  of  breeding  place  and  Tiithout 
previous  removal  of  aquatic  vegetation,  in  the  proportion  of  I  c.  c.  to  9 
square  meters  of  water  surface;  that  it  is  harmless  in  this  amount  to  domestic 
animals  which  may  drink  the  water,  to  fish  and  to  all  forms  of  aquatic 
life  including  culicine  lar\'ae  or  other  insect  larvae,  excepting  only  the 
surface -fee  ding  anopheline  larvae;  and  that  its  cost  is  so  low  as  to  put  it 
in  the  same  class  with  the  poisons  commonly  used  in  large  quantities 
by  farmers  to  protect  their  crops  from  insect  pests. 

Hayne  (3)  and  others  (4)  used  Paris  green  on  a  large  scale  in  192- 
with  good  results,  low  costs,  and  no  accidents,  in  various  regions  of  the 
United   States. 

In  1923,  King  (5)  of  the  Bureau  of  Entomology,  U.  S.  Department 
of  Agriculture,  in  cooperation  with  the  Army  Air  Service,  began  a  series 
of  interesting  experiments,  which  are  still  being  carried  on,  to  test  the 
possibihties  of  emploj'ing  airplanes  to  control  Anopheles  mosquito  breeding 
in  large  swamp  areas  and  rice  fields,  using  Paris  green  as  a  larvicide  in  a 
5  to  10  %  mixture  with  a  fine  siHca  earth.  The  method  was  suggested 
by  the  success  of  attem])ts  to  dust  cotton  with  calcium  arsenate  from 
airplanes  (6).  In  the  Paris  gri.'en  experiments,  dry  glass  slides  and  open 
pans  containing   Anopheles   larvae    were    distributed    over    the    area  to 

(])  Havse,  T.  B.  -  I'Mii  ^rccn  HS  a  liivicidf:  results  of  the  season  of  1922.  Ttans.  f«"" 
Ann.  Conlncnce  Mai.  Fitht  Wvikns.  l:.hlU  Health  Bull.  No.  1.1;,  Scpl.  1913.  p.  ^l. 

M  Discussions  by  (JKimrra,  T.  H.  D.,  FisCHkb,  I..  M.,  B.tttSER,  M.  .\..  Rectok,  S.  ".  - 
Ttans.  Fnurlh  Ann.  Coniirmtc  Mai.  Fuld  Workers.  I.  c,  pp.  16,  47.  48,   177- ' 

(5)  Kino,  W.  V.  -  Sixlk  .inn.  Conjiienci  Malaria  Field   Workers.  New  Orleans,  1914. 

(6)  Bull.  1304,  U.  S.  Depl.  of  Agr.  ■  Dualins  Cotton  by  Airplanes  >. 
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be  dusted,  so  that  the  distribution  of  particles  of  Paris  green  and 
their  larvicidal  efficiency  could  be  determined.  In  addition  results  were 
tested  by  dipping  for  larvae  in  all  parts  of  the  area  before  and  after 
dusting.  Some  of  the  earlier  results  were  invalidated  by  the  use  of  an 
inferior  quaUty  of  Paris  green,  but  in  the  most  recent  trials,  Anopheles 
reduction   over  large  areas  varied  from   78.5  %  to  99  %. 

In  1923  and  1924  Paris  green  was  put  to  practical  service  by  Kligler 
and  Shapiro  (7)  in  Palestine;  by  Boyd  and  Davis  (8)  in  Brazil  and  Tiede- 
man  (9)  in  the  Philippine  Islands.  Shapiro  found  Paris  green  one-fifth  as 
expensive  as  oil  and  much  more  effective  under  certain  conditions.  Analysis 
of  Paris  green  at  the  Government  Laboratory  in  Jerusalem  showed  that 
it  contained  2.2  percent  of  arsenic  soluble  in  water.  A  few  samples  of 
treated  water  were  analysed.  The  surface  water  contained  amounts  of 
arsenic  in  solution  varying  from  2.5  parts  per  million  to  0.4  of  one  part 
per  million.  Water  taken  from  the  depth  of  the  pools  varied  from  5 
parts  to  0.5  parts  per  million  of  arsenic.  The  surface-feeding  fish  were 
not  affected  by  Paris  green  nor  were  cuUcines  (which  feed  below  the 
surface) . 

Finally  Barber  (10)  in  1925  has  tested  other  methods  of  distributing 
Paris  green  than  though  the  air.  He  mixes  Paris  green  with  any  inexpen- 
sive mineral  oil  which  will  spread  rapidly  on  water.  The  mixture  breaks 
up  into  small  islands  of  oil  which  float  far  beyond  the  point  of  application, 
their  distribution  being  aided  by  winds  and  currents.  Anopheles  larvae 
ingest  the  floating  droplets  of  oil  and  the  arsenic  is  effective  although  more 
slowly  than  when  ingested  in  the  form  of  fine  dust. 

The  poisoning  of  water  for  other  forms  of  life  than  anopheline  larvae 
has  rarely  been  noted.  Shapiro  (7)  once  noted  dead  tadpoles  after  the 
use  of  Paris  green  and  Davis  (8)  mentions  the  poisoning  of  some  ducks 
and  chickens  with  Paris  green  in  Brazil,  but  under  what  circumstances 
he  does  not  say.  On  the  other  hand,  all  other  experimenters  are  unani- 
mous in  stating  that  when  used,  even  lavishly,  for  larvicidal  purposes, 
Paris  green  does  not  kill  the  little  top-feeding  minnows  or  other  fish,  and 


(7)  Kligler,  I.  J.  and  Shapiro,  J.  M.,  Proc.  Eighth  .inn.  Meeting  of  the  Anti-malarial 
Advisory  Comm.,  Palestine,  22  Nov.  1923.  M.  S.  from  Dept.  of  Health.  Jerusalem  summarized 
in  Sanitation  Supplement  No.  2,  Trop,  Dis.  Bull.,  June,  1924,  p.  81-83. 

(8)  Unpublished  reports  by  Boyd,  M.  F.  and  Davis,  N.  C.  to  Int.  Health  Board,  N.  Y. 

(9)  Unpublished  reports  by  Tiedeman,  W.  D.  to  Int.  Health  Board,  N.  Y. 

(10)  Barber,  M.  A.  -  Some  further  experiences  with  Paris  green  as  a  larvicide  for  Anopheles 
larvae.  « Trans.  First  International  Congress  on  Malarias.  Oct.  4-6,   1925,  Rome,  Italy. 
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does  not  harm  domestic  animals.  Barber  (4)  says:  «  In  as  much  as  very 
«  small  amounts  of  Paris  green  are  spread,  the  danger  to  persons  or  stock 
tf  through  drinking  water  of  treated  ponds  seems  practically  nil.  Stock 
«  pastured  in  the  immediate  \'icinity  of  ponds  repeatedly  treated  have 
a  suffered  no  harm  ». 


EXPERIMENTS  IN  ITAI.Y,  1924-25. 


During  the  past  two  years  the  writer  has  carried  out  a  nimiber  of 
experiments  in  Italy  to  test  the  efficacy  of  Paris  green  in  various  amounts 
under  varying  conditions  of  riparian  and  aquatic  vegetation  and  float^e, 
in  still  and  running  water,  and  with  differing  densities  and  species  of  ano- 
pheline  larvae.  Measured  quantities  of  Paris  green  mixed  with  100  volumes 
of  road-dust,  were  distributed  over  measured  areas  of  water  surface.  This 
was  done  either  by  hand,  throwing  the  mixture  into  the  air  so  that  the 
wind  wotdd  carry  the  dust-cloud  over  the  surface  of  the  water,  or  by 
a  blower  like  that  used  by  Italian  contadini  to  put  sulphur  on  their 
vines  (Fig.  i).  Only  localities  were  chosen  where  larvae  enjoyed  the 
maximum  protection  from  an  exuberant  growth  of  algae  and  other 
submersed  vegetation  and  where  the  proper  distribution  of  Paris  green 
was  rendered  difficult  by  thick  marginal  stands  of  reeds,  cane  and 
under-brush.  The  photographs  give  an  idea  of  the  conditions  as  regards 
aquatic  and  marginal  vegetation,  conditions  which  absolutely  prohibited 
the  use  of  oil  as  a  larvicide.  Not  the  slightest  attempt  was  made  to 
remove  vegetation  or  alter  the  natural  conditions.  The  density  of  larvae 
was  measured  by  noting  the  average  number  taken  in  25  dips.  Protocols 
of  9  tests  are  abstracted  below: 
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Fig.  I.  —  Distribution  of  Paris  (>reen  with  hand  blower. 


Fig.  2.  —  Pool  at  Posada  (Sardegna),  showing  horizontal 
and   vertical   vegetation,   successfully  treated   with   Paris  green. 


IG.  3.  —   Stream  at  Maccare^e,  slow  current,  rich  in  vegetation.    Complete  destructioii 
of  auopbeline  larvae  with  one-tenth  c.c.  of  Fans  green  per  linear  meter  of  bank. 


Fig,  4.  —  River  Turitaao,  Pottototres  (Sard^na).    Complete  destnic- 

tion  of  anopheline  larvae  with  one-tenth  c.c.  of  Paris  green  per  square 

meter,  in  spite  of  heavy  horizontal  vegetation. 
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The  possibility  of  the  accumulation  of  arsenic  in  solution  in  small 
stock-ponds  or  reservoirs  in  wliich  the  water  is  not  replenished,  but 
undergoes  repeated  treatment  with  Paris  green  for  an  entire  season  has 
received  our  attention.  A  simjJe  but  delicate  test  for  arsenic  in  solution 
is  afforded  by  a  mould  Penicillium  brcvicaule,  which  is  among  the  most 
active  in  volatilizing  arsenic  if  any  occurs  in  the  medium  in  which  it  grows. 
This  action  was  studied  by  Gosio  (ii)  and  more  recently  by  Missiroli  (12). 
The  typical  garlic  odor  of  arsenic  can  be  noted  over  the  mould  when 
the  medium  contains  one  part  in  100,000  of  arsenic.  In  experiments 
now  in  course,  samples  taken  daily  from  shallow  pools  of  standing  water 
give  strongly  positive  tests  for  arsenic  24  hours  after  treatment  with  Paris 
green  (*),  but  are  always  negative  after  48  hours,  and  until  the  next 
treatment.  Dissolved  arsenic  does  not  seem  to  accumulate  therefore  in 
such  collections  of  water,  but  is  rapidly  eliminated,  perhaps  through 
volatilization  bv  the  microflora  of  the  water. 

The  results  may  be  summarized  as  follows: 

(i)  Larval  destruction.  —  In  the  proportion  of  i  c.  c.  to  10  square 
meters  of  water  surface,  Paris  green  killed  all  Anopheles  larvae  regardless 
of  the  amount  or  density  of  algae  or  marginal  vegetation,  and  whether 
the  breeding  was  in  standing  water  or  in  proximity  to  running  water, 
as  in  ditches,  streams  and  rivers.  Wherever,  in  flowing  water  larvae 
can  maintain  themselves  by  taking  advantage  of  quiet  bays  or  partially 
submersed  vegetation,  the  powder  will  also  remain  a  suflBcient  time  to 
poison  them.  Even  in  the  proportion  of  i  c.  c.  to  20  square  meters, 
Paris  green  caused  practically  complete  destruction  of  larvae.  In  the 
laboratory,  Paris  green  should  never  be  handled  in  the  same  room  with 
cultures  of  larvae. 

(2)  Injury  to  other  forms  of  life.  —  In*  none  of  the  tests  (including 
no.  9,  where  2  34  times  the  lethal  dose  for  anopheline  larvae  was  employed), 
were  frogs,  leeches,  or  top-feeding  fish  destroyed  or  were  culicine  larv^ae 
killed.  It  appears  that  dissolved  arsenic  does  not  tend  to  accumulate  in 
standing  water  periodically  treated.  In  ver>'  shallow  pools  or  containers, 
culicine  larvae  die  after  feeding  on  arsenic  which  has  sunk  to  the  bottom. 

(11)  Gosio,  B.  -  Studi  sulle  biorcazioni  drlVarstnico,  tclltirio  e  sclenio.  Min.  del]*IntCTXio,  Dir. 
Gen.  della  Sanita  Pubblica,  I^b.  di  Batt.  e  Microurafia,   Rome,   1906. 

(12)  Missiroli,  A.  -  Nuovc   ricerche  sulla    volatilizzazione  fcrmentativa  delCarsenico,    «  BolJctt. 
dcUa  R.  Accad.  Medica  di  Roma  »,  Anno  43,  Fasc.  V,  191 7. 

(*)  This  would  indicate  a  more  concentrated  solution   than    that  determined  by  Shapiro  (;> 
by  chemical  analysis. 
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(3)  Cost.  —  We  estimate  that  a  man  can  prepare  the  Paris  green 
inixture  and  distribute  it  over  2000  square  meters  of  water  per  day, 
at  least.  At  a  maximum*  daily  wage  of  20  lire,  and  an  expenditure 
of  0.40  lire  for  Paris  green  (20  grams  to  2000  square  meters),  the  expense 
of  treating  one  thousand  square  meters  of  water  surface  or  one  thousand 
linear  meters  of  bank  would  be  10.20  lire.  It  is  evidently  labor  rather 
than  material  which  determines  the  cost  of  the  work  and  this  will  vary 
from  region  to  region. 

(4)  Disadvantages,  —  Paris  green  has  no  effect  on  eggs  or  pupae 
of  Anopheles  or  on  any  of  the  aquatic  stages  of  culicine  mosquitoes.  It 
seems  probable  also  that  anopheline  larvae  do  not  run  much  risk  of  ingest- 
ing Paris  green  during  the  first  day  of  life. 


ANTI-ANOPHELINE  CAMPAIGNS  IN  ITALY,  1925. 

The  results  of  the  above  tests  were  so  encouraging  that  Paris  green 
became  the  chief  weapon  employed  in  anti-anopheline  campaigns  under- 
taken during  1925  in  two  different  regions  of  Italy,  as  part  of  a  cooperative 
project  between  the  International  Health  Board  of  the  Rockefeller  Foun- 
dation and  the  Italian  Health  Department. 

I.  —  Portotorres,  a  very  malarious  town  of  northern  Sardinia,  with 
a  i)opulation  of  about  6000,  is  invaded  in  great  numbers  each  year  by 
Anopheles  which  breed  in  the  river  Turitano,  a  relatively  tortuous  and 
sluggish  stream  (see  Fig.  4),  which  for  six  kilometers  of  its  course  lies 
within  flight  distance  of  the  town.  During  April,  May  and  June,  the 
flight  distance  of  A,  mactdipennis  was  underestimated  at  2  kilometers, 

■ 

and  in  June  Anopheles  began  to  appear  in  stables  and  houses  in  the  peri- 
phery of  the  town.  The  greatest  number  taken  in  one  day  in  all  the 
stations  was  480  on  Jime  23rd.  The  periodic  distribution  of  Paris  green 
was  immediately  extended  to  3  kilometers  from  the  edge  of  the  town  (taking 
in  6  kilometers  of  river),  with  the  result  that  the  average  daily  catch  in 
the  stations  was  reduced  to  less  than  4.  In  August  of  the  preceding  year, 
the  daily  catch  was  always  over  1000  maculipennis.  Throughout  the 
entire  seascm,  careful  dipping  of  the  river  fortyeight  hours  after  treatment 
with  Paris  green  almost  never  revealed  larvae  larger  than  the  first  stage. 
Exceptions  were  unimportant  and  easily  remedied,  and  on  two  occasions 
only,  during  the  entire  season  were  any  pupae  found.  Up  to  September 
15th,  243,000  sq.  meters  of  water  were  reported  as  having  been  treated 
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with  the  use  of  72  litres  of  Paris  green,  and  1083  days  of  labor  used  in 
filling,  cleaning  and  dusting  of  breeding  places,  at  a  total  cost  of  15,270 
lire  (1,730  lire  for  larvicide  and  13,540  lire  for  labor).  The  material  and 
labor  employed  in  the  successful  control  of  Anopheles  mosquitoes  at  Por- 
totorres,  cost  therefore  about  2.55  lire  per  capita  of  population,  which 
figured  in  United  States  currency  amounts  to  about  11  cents. 

2.  —  Bianconovo  is  a  highly  malarious  town  of  2,500  population 
situated  in  Calabria.  There  are  six  torrents  within  two  kilometers  of 
town,  which  though  not  perennial  streams,  breed  anophelines  in  pools 
along  their  beds  throughout  the  dry  season.  There  are  also  two  large 
rivers  at  3  and  4  kilometers  respectively  from  town,  with  adjacent  marshy 
land  which  was  also  treated  with  Paris  green  beginning  in  July,  since  many 
families  from  the  village  persisted  in  sleeping  in  their  fields  near  the  river 
instead  of  returning  home  at  night.  Anopheline  mosquitoes  were  kept 
at  zero  in  all  the  catching  stations  in  town  throughout  the  season  except 
for  a  brief  period  at  the  end  of  the  season  when  the  drying  up  of  inter- 
vening water  brought  a  few  supcrpictus  from  regions  beyond  the  present 
radius  of  operations  to  the  outermost  houses  of  a  salient  of  the  town 
toward  the  hills.  Up  to  September  15th,  17,800  sq.  meters  were 
reported  as  having  been  treated  with  the  use  of  17.5  litres  of  Paris 
green,  and  313  days  of  labor  spent  in  filling,  cleaning  and  dusting  breeding 
places,  at  a  total  cost  of  4,327  lire  (415  lire  for  larvicide  and  3912 
lire  for  labor).  The  material  and  labor  employed  in  the  successful 
control  of  Anopheles  mosquitoes  at  Bianconovo,  cost  therefore  about 
1.75  lire  per  capita  of  population  which  figured  in  dollars  amotmts  to 
about  7  cents. 

These  sums,  it  should  be  mentioned,  represent  only  a  part  of  the  total 
amount  expended  during  the  year  at  the  two  Malaria  Experiment  Stations 
in  Portotorres  and  Bianconovo.  The  continuous  scientific  control  of  the 
experiments  by  malariologists  and  trained  technical  assistants  was  much 
more  expensive  than  the  actual  work  of  preventing  mosquito  breeding. 
On  the  other  hand,  50  %  of  the  cleaning  of  banks  and  removal  of  vegeta- 
tion done  in  the  first  part  of  the  season  was  later  shown  to  have  been 
quite  unnecessary.  The  expenditures  recorded  above  enable  us  at  any  rate 
to  estimate  the  probable  cost  of  maintenance  of  mosquito  control  in  these 
localities  in  future  years.  The  amount  of  Paris  green  used  was  undoubtedly 
excessive  in  both  stations,  as  was  the  labor  employed  in  cutting  and  remov- 
ing vegetation.  The  time  actually  spent  in  distributing  Paris  green  was 
107  working  days  in  Portotorres  and  86  in  Bianconovo.     One  man  employed 
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for  the  entire  year  at  a  salary  of  6000  lire,  and  using  not  more  than  500  lire 
worth  of  Paris  green,  would  be  able  to  keep  the  Anopheles  under  control  in 
Bianconovo.  The  total  expenses  would  not  exceed  7000  lire,  or  approxi- 
mately 300  dollars,  a  per  capita  cost  of  2.8  lire  or  about  12  cents,  U.  S. 
currency.  In  Portotorres,  the  man  would  need  a  helper  for  eight  months 
in  the  year  at  a  cost  of  3200  lire,  and  the  Paris  green  would  cost  1300  lire. 
The  total  expenses  might  come  to  12,000  lire  or  approximately  500  dol- 
lars, being  a  per  capita  cost  of  2  lire,  or  less  than  10  cents.  Inspection 
should  be  at  the  expense  of  the  State  or  Provincial  Health  Department. 
Certain  points  are  worth  emphasizing  in  the  consideration  of  this  work : 
(i)  Personnel,  —  Highly  trained  employees  are  not  needed  for 
this  work.  Everv  Italian  contadino  understands  the  use  of  the  hand- 
blower  for  the  appUcation  of  poison  to  vegetation.  Trustworthy,  method- 
ical men,  intelligent  enough  to  dip  for  and  recognize  Anopheles  larvae 
are  to  be  found  in  every  village. 

{2)  Stock-pond.  —  The  long  dry  season  in  Calabria  makes  water 
precious,  and  the  people  will  not  allow  the  use  of  larvicides  which  render 
water  unfit  for  animals  to  drink  or  women  to  wash  clothes  in.  Small 
collections  of  water  were  treated  over  and  over  again  with  Paris  green 
without  causing  the  least  harm  to  hundreds  of  domestic  animals  which 
drank  there  daily. 

(3)  Wells,  —  If  wells  or  cisterns  are  a  source  of  Anopheles,  it  is 
preferable  to  use  top-feeding  fish  [Gambusia  affinis),  but  Paris  green 
in  the  proportion  of  one  gram  to  20  square  meters,  carefully  measured, 
is  quite  safe. 

(4)  Extensive  submerged  areas,  —  In  neither  area  did  we  have  to 
deal  with  great  swamps  or  large  extensions  of  marshy  plain.  We  success- 
fully treated  a  number  of  small  marshes  in  river  valleys,  but  there  is  evi- 
dently a  Umit  to  the  economic  use  of  larvicides,  and  here  the  engineers 
must  take  up  the  problem.  We  have  been  concerned  with  only  the  so- 
called  minor  measures  in  the  control  of  malaria.  Wherever,  however, 
water  in  submerged  areas  can  be  concentrated  and  systematized  by 
drainage  operations,  breeding  can  be  dominated  with  Paris  green.  And 
under  certain  conditions,  as  King  (5)  has  shown,  where  airplanes  are  in 
use  for  distributing  arsenical  dusts  in  the  control  of  insect  pests  of  cotton 
or  other  crops,  they  may  be  economically  employed  at  the  same  time  to 
control  Anopheles  breeding  over  large  areas  of  swamp. 

(5)  Advantages.  —  The  manifest  advantages  of  Paris  green  are  its 
cheapness  and  portabiUty,  its  uselessness  for  other  purposes  and  the  conse- 
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quent  lack  of  temptation  to  thieves;  its  eflfectiveness  in  spite  of  all  t^-pes 
of  vegetation;  its  harmlessness  to  every  form  of  life  but  anopheline  larvae: 
the  fact  that  it  does  not  render  water  unfit  for  domestic  uses;  and  the  sim- 
plicity of  its  application  as  a  larvicide. 

It  is  not  too  much  to  say  that  the  discovery  of  Paris  green  as  a  lar\i- 
cide  is  the  most  important  addition  to  our  knowledge  of  malaria  control 
in  a  decade,  and  that  it  opens  up  new  and  great  possibilities  in  malaria 
prevention  through  Anopheles  reduction. 

PARIS  GREEN  OR  SCHWEINFURT  GREEN:  COMPOSITION 

AND  SPECIFICATIONS. 

The  chemical  known  as  Paris  green  in  the  United  States,  and  as 
Schweinfurt  green  in  Europe,  is  copper  aceto  arsenite  [3  Cu  HAs  O5  —  Cn 
(Cj  H3  O2)  2]  a  double  salt  of  copper  arsenite  and  copper  acetate.  It  contains, 
in  the  pure  state,  58.62  %  arsenious  anhydride,  and  under  United  States 
law  (Federal  Insecticide  Act  of  1910),  the  name  Paris  green  is  restricted 
to  products  containing  a  minimum  of  50  %  arsenious  oxide.  The  commer- 
cial product  contains  varying  quantities  of  extraneous  substances,  but 
a  good  quality  will  average  55  %  of  arsenious  oxide.  It  is  a  microcr>"- 
stalline  powder  of  emerald  green  color,  practically  insoluble  in  water,  but 
almost  completely  soluble  in  ammonia,  and  concentrated  adds.  It  costs 
19  lire  a  kilogram  in  Rome.  It  should  pass  a  200-mesh  sieve. 

Paris  green  is  so  often  adulterated  and  is  known  by  such  a  variety 
of  names  that  careful  specification  of  its  arsenite  content  should  be  made 
when  ordering  it  for  larvicidal  purposes.  Great  disappointment  has  at- 
tended the  use  of  inferior  or  adulterated  products,  as  reported  by  Boyd  (8), 
King  (5)  and  in  a  personal  communication  by  Grassi  to  the  writer.  Both 
a  chemical  analysis  and  a  field  test  should  be  made  on  each  new  lot  of  Paris 
green  before  employing  it  on  a  large  scale. 


TECHNIQUE  OF  USING  PARIS  GREEN. 

I.  Dilution.  —  Road  dust  is  the  cheapest  and  best  diluent  for  Paris 
green.  It  should  be  screened  and  stored  under  cover  in  large  quantities, 
since  only  a  very  dry  dust  can  be  used.  If  sufficient  amounts  cannot  be 
obtained,  we  have  found  wood-ashes,  spoiled  flour,  lime,  fine  sand  and 
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cork  dust  possible  substitutes.  Barber  has  recently  suggested  the  applica- 
tion of  Paris  green  mixed  with  oil,  since  larvae  will  ingest  droplets  of  oil 
on  the  surface  of  water. 

2.  Mixing.  —  Failures  are  due  to  improper  mixing  as  well  as  to  infe- 
rior quality  of  Paris  green.  Mixing  should  always  be  done  mechanically 
in  a  tight  box  or  small  barrel  through  which  an  iron  pipe  has  been  run 
diagonally  for  an  axis  and  which  can  be  revolved  like  a  concrete  mixer. 
A  box  30  X  30  X  50  cms.     will  serve  for  ten  litres  at  a  time. 

3.  Distribution,  —  This  can  be  done  by  hand,  throwing  the  mixture 
in  the  air  in  such  a  way  that  the  wind  will  carry  the  dust  cloud  over  the 
face  of  the  water.  This  is  the  method  of  choice  for  large  water  areas.  It 
is  far  more  satisfactory,  with  small  bodies  of  water,  to  use  the  hand-blower 
or  bellows  (see  Fig.  i)  employed  by  farmers  to  dust  vines.  The  blower 
gives  a  good  cloud  and  an  even  spread;  the  dust  can  be  directed  downwards 
so  as  to  reach  the  water  even  in  a  strong  wind;  it  automatically  measures 
the  amoimt  of  dust  appUed,  thus  cutting  down  waste  (substitution  of  blow- 
ers for  hand  distribution  at  Portotorres  cut  down  the  consumption  of  Paris 
green  50  %);  in  dealing  with  overgrown  ditches  and  thick  reeds  or  bushes 
at  the  water  edge,  the  nozzle  of  the  blower  can  be  thrust  through  the  encum- 
bering vegetation  and  the  dust  delivered  directly  on  the  water  instead  of 
on  the  foliage  of  the  plants;  and  no  special  training  in  its  use  is  necessary 
for  youths  in  agricultural  communities. 

4.  Quantity,  —  The  tendency  always  is  to  use  too  much.  This  is 
corrected  by  demonstration,  by  the  use  of  mechanical  blowers  for  distri- 
bution and  by  restricting  the  amount  of  Paris  green  in  the  mixture  to 
one  percent.  The  object  is  larval  destruction,  and  it  seems  impossible 
to  apply  even  a  one  percent  mixture  so  lightly  as  to  fail  to  secure  this 
result.  An  exception  is  water  covered  with  scum  which  sometimes  requi- 
res considerably  larger  amounts.  A  stronger  mixture  than  one  percent 
might  be  used  in  case  diluent  material  were  very  scarce,  or  had  to  be  trans- 
ported long  distances  at  great  expense.  We  have  never  had  to  use  more 
than  0.1  c.  c.  of  Paris  green  to  tl^e  square  meter,  under  any  conditions 
of  obstructing  or  protective  vegetation.  Thus  a  Utre  (1250  grams)  of  Paris 
green  should  control  breeding  over  10,000  square  meters  of  surface  or  along 
10  kilometers  of  bank.  The  intervals  between  treatments  should  be  short- 
er than  the  period  required  for  Anopheles  pupae  to  develop,  in  that  season 
and  for  that  species. 

5.  Precautions,  —  The  persons  who  distribute  Paris  green  suffer  no 
ill-effects  if  they  take  ordinary  care  to  keep  to  windward  of  the  dust-cloud. 
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change  their  outer  clothing  at  the  end  of  work,  and  wash  their  hands 
before  eating.  We  had  an  occasional  complaint  of  headache  and  diar- 
rhoea in  the  first  few  days  of  our  work  in  the  period  of  hand  distribution, 
but  none  in  recent  months.  No  skin  manifestations  nor  bums  were 
reported  to  us. 

With  regard  to  the  water  treated,  it  has  been  established  that  Paris 
green  in  quantities  destructive  to  anopheline  larvae  does  not  kill  culidne 
larvae  except  in  shallow  pools;  and  these,  if  present,  may  be  used  as 
a  rough  index  of  safety.  Paris  green  does  not  harm  fish  of  any  kind 
(including  Gambusia  affinis),  or  domestic  animals  or  vegetation. 


SUMMARY. 


1.  —  Paris  green  is  the  American  name  for  copper  aceto  arsenite, 
known  in  Europe  as  Schweinfurt's  green  or  arsenical  green. 

2.  —  The  importance  of  Paris  green  as  an  anopheline  larvicide  has 
not  been  recognized  except  by  a  few  American  field-workers ;  it  is  not 
mentioned  in  recent  standard  European  treatises  on  malaria  (*). 

3. —  The  advantages  of  Paris  green  are  its  cheapness  and  portabil- 
ity, its  effectiveness  as  an  anopheUne  larvicide  on  water-surface  covered 
with  algae  and  obstructed  with  thick  vertical  vegetation;  its  harmlessness 
to  other  forms  of  aquatic  life  and  to  domestic  animals;  the  fact  that  it  does 
not  render  water  unfit  for  domestic  uses;  the  simplicity  of  its  application 
as  a  larvicide. 

4.  —  The  disadvantages  of  Paris  green  are  that  it  does  not  affect 
eggs  or  pupae  of  Anopheles  or  any  of  the  aquatic  stages  of  ctdicine  mos- 
quitoes. 

5.  —  Carefully  controlled  experiments  in  Italy  showed  that  in  the 
proportion  of  i  c.  c.  to  10  square  meters  of  water  surface,  Paris  green 
invariably  caused  100  %  destruction  of  Anopheles  larvae  regardless  of 
the  amount  or  density  of  algae  or  marginal  vegetation,  and  of  whether 
the  water  was  standing  or  flowing.  This  amount  was  innocuous  to  all 
other  forms  of  life. 


(*)  On  the  basis  of  work  described  in  this  paper,  the  Italian  Government  has  recently 
introduced  directions  for  the  use  of  Paris  green  in  the  «  Technical  Instructions  for  Mosquito  Con- 
trol in  Antimalaria  Work  ».  (Min.  dell' Int.,  Decreto  28  febbr.  1925). 


—  15  — 

6.  —  The  cost  of  applying  Paris  green  in  Italy  does  not  exceed  10.20  lire 

f 

per  1000  square  meters  of  water  surface.  Successfiil  anti-anopheline  cam- 
paigns based  on  the  use  of  Paris  green  in  two  towns  in  Italy  in  1925  cost 
respectively  15,270  Ure  (625  dollars)  and  4,327  Ure  (180  dollars),  represent- 
ing a  per  capita  cost  of  2.55  Ure  (11  cents)  and  1.75  lire  (7  cents),  respec- 
tively. 

7.  —  The  composition  of  Paris  green  and  specifications  for  ordering 
it  are  given,  with  a  warning  against  the  frequent  adulterations  of  the 
commercial  product.  In  Europe  substances  may  be  sold  as  Paris  green 
containing  no  arsenic  whatever. 

8.  —  The  technique  of  the  preparation  and  appUcation  of  the  larvi- 
cide  is  given  in  detail,  with  the  precautions  to  be  observed. 
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THE  LABORATORY  FOR  MOSQUITO  RESEARCH 

IN  ALBANIA 
by  L.  W.  Hackett  and  Marston  Bates, 

of  the  Field  Staff  of  the  International  Health 
Division  of  The  Rockefeller  Foundation 

The  modem  trend  of  malaria  control  is  toward  ,, species 
sanitation"  and  ,, naturalistic  measures"  which  call  for  careful  study 
of  the  natural  history  and  physiology  of  mosquitoes  of  the  particular 
region  in  which  the  control  program  is  being  carried  out.  The  aim 
is  to  limit  the  attack  when  possible  to  the  vector  species  (ignoring 
the  relatively  harmless  anophelines  present),  and  by  acquiring  a 
working  knowledge  of  its  local  habits,  to  determine  the  point  at 
which  this  attack  can  most  effectively  be  delivered.  We  are  particu- 
larly interested  in  knowing  where  and  when  these  dangerous  anophe- 
lines feed  and  upon  what  range  of  animals  ;  where  they  retreat  in  the 
daytime  ;  under  what  conditions  they  mate  ;  the  qualities  of  the 
surface  waters  on  which  they  lay  their  eggs  ;  and  the  limits  of  tolerance 
of  their  larvae  to  changing  physical  and  chemical  factors  in  these 
waters.  This  is  a  program  requiring  time.  It  cannot  be  carried  out 
by  a  field  expedition,  and  yet  it  involves  a  constant  interaction  of 
field  observation  with  laboratory  research  which  is  not  possible  to 
a  central  institution.  The  study  of  behavior  under  natural,  semi- 
natural  and  laboratory  conditions  necessitates  locating  the  laboratory 
at  the  source  of  material.  Selfevident  as  this  may  seem,  there  are 
very  few  laboratories  of  this  kind  functioning  at  present  in  malarial 
regions,  and  the  object  of  this  note  is  to  describe  in  a  general  way 
the  setup  of  the  laboratory  for  mosquito  research  in  Albania,  and  to 
indicate  the  field  of  biological  research  accessible  to  a  small,  modestly 
equipped  station  like  this,  in  primitive  surroundings,  with  native 
assistants. 

The  laboratory  in  Tirana  (Albania)  (Fig.  i)  was  not  originally 
planned  for  such  research,  but  started  as  a  table,  a  sink  and  a  micros- 
cope for  the  examination  of  blood  preparations  and  the  classification 
and  dissection  of  mosquitoes,  ordinary  procedures  indispensable 
to  a  program  of  malaria  control.  This  program  was  soon  found  to 
embrace  sacharovi-home  malaria  along  the  coast,  superpictus-home 
malaria  in  the  hills,  and  a  maculipennis-horne  malaria  around  the  large 
inland  lakes  and  marshes.  The  ecological  field  studies  which  were 
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now  begun  revealed  the  occurrence  of  at  least  ten  anopheline  popu- 
lations in  Albania :  algeriensis ;  claviger ;  hyrcanus  (pseudopictus) ; 
maculipennis  {messeae^  subalpinus  and  typicus) ;  marteri ;  pluwbeus ; 
sacharovi  and  superpictus.  A  full-time  biologist  took  charge  of  the 
laboratory,  which  gradually  acquired  the  structures  and  equipment, 
in  large  part  simple  and  homemade,  which  we  are  about  to  describe. 

The  first  addition  to  the  laboratory  proper  was  a  very  large  cage 
built  of  wire  screening  supported  on  telegraph  poles,  in  which 
anophelines  could  be  liberated  and  their  activities  kept  under  close 
observation  (Fig.  2).  The  enclosed  space  is  10  meters  long,  £  meters 
wide  and  6  meters  high,  big  enough  to  contain  a  number  of  structures 
which  can  be  built  and  taken  down  at  will.  The  initial  experiment 
called  for  a  miniature  Albanian  farm  in  which,  under  the  net,  were 
grouped  a  small  one-roomed  house,  a  garden  with  a  tree,  a  pool 
of  water,  a  calf  stable  and  some  rabbit  hutches.  Later  a  subterranean 
gallery  was  added,  which  in  summer  could  be  kept  humid,  and  in 
winter  heated.  In  such  a  setup,  several  different  species  of  anophelines 
can  be  introduced  simultaneously,  and  something  learned  about  the 
conditions  which  stimulate  males  to  swarm  and  females  to  bite ; 
daytime  resting  places  and  the  proportion  of  mosquitoes  which 
remain  indoors  ;  about  the  length  of  life  under  such  conditions, 
and  the  influence  of  meteorological  factors  (temperature,  wind,  rain, 
barometric  pressure,  electrical  disturbances,  etc.)  on  behavior. 

Next  summer  the  scene  will  be  changed  completely.  A  small 
brick  building  consisting  of  three  identical  rooms  placed  side  by  side 
has  been  constructed  for  host-preference  experiments  with  man  and 
other  animals.  At  the  other  end  there  will  be  several  shallow  concrete 
pools  in  which  different  combinations  of  aquatic  plants  can  be 
assembled  to  test  their  possible  influence  on  the  egg-laying  instinct. 
By  putting  the  aquatic  plants  in  shallow  terra  cotta  flowerpots  which 
are  placed  in  the  cement  lined  pools,  the  character  of  the  vegetation 
in  a  particular  pool  can  be  changed  at  will.  The  behavior  of  ovipositing 
females,  the  time  of  egg-laying,  and  the  effect  on  choice  of  breeding 
place  of  changes  in  the  physical  and  chemical  character  of  the  water, 
can,  it  is  hoped,  be  studied  in  this  way.  There  is  also  the  possibility 
of  studying  the  effectiveness  of  natural  enemies,  in  the  water  and 
in  the  air,  on  such  an  insect  population. 

The  Big  Cage  was  very  useful  for  observations  on  behavior, 
but  it  proved  to  be  a  failure  as  a  method  of  keeping  self-perpetuating 
colonies  of  captive  mosquitoes.  The  populations  did  not  maintain 
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themselves,  whether  because  of  excessive  mortality  or  restricted 
water  surface,  and  had  to  be  continually  restocked  with  material 
raised  in  the  laboratory.  Observations  on  insects  admitted  to  the 
small  one-roomed  house  inside  the  Big  Cage  showed  that  with  the 
windows  curtained,  and  under  certain  conditions  of  artificial  illumi- 
nation, several  anopheline  species  would  swarm,  and  mating  would 
take  place.  A  windowless  insectary  was  therefore  built  for  experiments 
with  artificial  illumination.  It  was  constructed  of  hollow  tile  for 
insulation,  and  had  three  small  rooms,  one  for  mosquitoes  in  cages, 
and  two  of  the  same  size  as  that  in  the  Big  Cage  (2x4  meters,  2.5 
meters  high),  in  which  mosquitoes  could  be  liberated.  Experiments 
with  various  colors,  rhythms  and  intensities  of  illumination  finally 
produced  conditions  under  which  both  sacharovi  and  superpictus 
would  reproduce  readily.  Not  infrequently  fertile  eggs  of  typicus 
were  found,  although  the  males  were  never  observed  dancing  and 
there  were  not  enough  eggs  to  maintain  a  colony.  Such  rooms  are 
adapted  to  certain  experiments  and  observations  not  possible  in  the 
Big  Cage  and  are  still  big  enough  to  permit  the  introduction  of 
larger  animals  as  a  food  supply,  an  important  factor  in  dealing  with 
certain  species  and  varieties  which  are  not  easily  persuaded  to  feed 
on  man  or  such  small  animals  as  guinea  pigs,  rabbits  and  chickens. 
The  disadvantages  of  room-sized  cages  are  that  they  occupy  too  much 
space  and  there  are  never  enough  of  them  for  the  number  of  colonies 
it  is  desired  to  maintain  ;  furthermore,  finding  the  mosquitoes  and 
their  eggs  is  time-consuming  and  apt  not  to  be  complete. 

Attempts  were  now  made  to  confine  colonies  in  even  smaller 
spaces  —  in  cages  ^o  cms.  square  by  a  meter  in  height.  The  impor- 
tance of  proper  lighting  was  evident  from  the  insectary  experiments. 
The  light  conditions  were  varied  in  the  small  cages  in  a  purely 
empirical  way  until  some  method  worked,  although  the  underlying 
causes  were  not  well  understood.  A  diffuse  blue-green  light  of  low 
intensity  stimulated  swarming,  an  effect  not  to  be  secured  by  putting 
the  cage  out  of  doors  after  sundown,  which  merely  excited  the 
insects  to  beat  against  the  glass  in  an  effort  to  escape.  In  a  dark  room 
with  only  the  inside  of  the  cage  illuminated,  the  mosquitoes  abandon 
their  constant  exploratory  attempts  to  escape  and  resume  the  in- 
stinctive activities  provoked  by  the  conditions  artificially  produced 
in  the  restricted  environment.  The  temperature  should  be  kept 
around  2£°  C,  and  a  relative  humidity  above  80%  seems  always  to 
be  favorable.    In   this   way   colonies   of  superpictus  and   the   Italian 
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labranchiae  were  easily  established  and  have  now  maintained  them- 
selves for  over  two  years.  The  same  technique  has  proved  successful 
with  A.  pharoensis  and  A.  multicolor  in  Egypt,  The  cage  is  furnished 
with  a  small  Edney  paper  hygrometer  the  size  of  a  watch  ;  with  a 
black  bowl  half  full  of  water  for  egg-laying,  with  a  built-in  cage  of 
chicken  wire  in  the  angle  between  the  floor  and  one  side  in  which 
a  rabbit  or  chicken  can  be  left  at  night,  and  with  some  sugar  solution 
or  fruit  for  the  males  to  feed  on.  A  wet  turkish  towel  can  be  hung 
at  the  back  if  the  humidity  tends  to  fall  on  hot  days  in  summer.  On 
the  top  of  the  cage,  which  is  of  glass  or  ,,vimlite"  (wire  screening 
filled  with  a  cellophane-like  material),  rests  the  lighting  arrangement 
consisting  of  a  small  bulb  in  a  metal  shade  which  stands  upon  a 
colored  glass  filter  and  produces  a  greenish-blue  light  of  from  i  to 
£  foot-candles.  Such  a  cage  is  shown  in  Fig.  3. 

Throughout  the  artificial  day  of  twelve  hours  the  anophelines 
are  rendered  immobile  by  a  central  lamp  bulb  creating  a  light 
intensity  of  more  than  £o  candles  in  all  parts  of  the  room.  This  is 
succeeded  by  an  hour  or  so  of  complete  darkness,  after  which  the 
blue-green  illumination  is  produced  within  the  cage  for  three  or 
four  hours.  The  lights  may  be  conveniently  manipulated  by  a  time 
switch  run  by  clockwork.  This  rhythm  and  color  effect,  as  we  have 
said,  were  arrived  at  by  a  method  of  trial  and  error,  and  for  other 
anopheline  species  elsewhere  some  different  scheme  may  prove 
more  successful. 

The  ability  to  maintain  colonies  of  many  different  anophelines, 
including  all  the  vector  forms  of  Europe,  made  it  possible  to  keep 
alive  material  obtained  from  other  regions  for  study  and  comparison. 
In  the  beginning  the  laboratory  was  principally  engaged  in  a  study 
of  the  characters,  physiological  rather  than  morphological,  which 
distinguish  the  seven  or  eight  members  of  the  maculipennis  group. 
One  valuable  method  of  differentiation  is  hybridization,  for  which 
purpose  the  atroparvus  male  (a  facultative  swarmer)  has  hitherto 
been  invariably  used,  since  it  is  the  only  maculipennis  form  which 
will  inseminate  females  of  related  varieties  in  cages  of  any  size  without 
a  nuptial  flight.  The  way  is  now  open  however  to  employ  other  males, 
and  we  have  used  labranchiae,  an  Italian  form,  with  success  in  hybrid- 
ization experiments,  the  males  swarming  readily  in  the  small  cage. 
The  establishment  of  colonies  as  a  source  of  material  makes  laboratory 
studies  practicable  at  all  seasons  of  the  year  ;  and  while  sex  behavior, 
the  sterility  of  hybrids,  and  many  other  biological  phenomena  may 
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seem  to  have  little  direct  relation  to  malaria  control,  such  studies 
bring  out  the  true  value  of  what  often  seem  to  be  unimportant 
somatic  characters.  Morphological  differences  are  important  when 
they  are  correlated  with  physiological  and  behavioral  differences, 
and  these  can  only  be  tested  out  by  physiological  studies  in  the 
laboratory.  There  are  many  other  anopheline  complexes  besides 
maculipenms  which  still  await  the  sort  of  analysis  to  which  the  latter 
is  beginning  to  be  subjected.  The  field  is  almost  limitless,  and  almost 
unexplored. 

An  important  corollary  to  the  differential  study  of  nearly 
related  forms  is  the  bringing  together  in  one  place  of  living  represen- 
tatives of  the  same  form  from  widely  separated  parts  of  its  range. 
For  example,  our  laboratory  for  some  months  maintained  in  separate 
colonies  atroparvus  from  England,  Germany,  Hungary,  Portugal  and 
Italy.  The  comparison  of  these  populations  is  important  because  this 
anopheline  is  a  vector  of  malaria  in  some  places  and  not  in  others. 
It  is  the  cause  of  practically  all  the  malaria  of  England,  Holland, 
Germany  and  Portugal,  but  it  seems  to  be  relatively  harmless  in 
France,  Hungary  and  Italy.  Furthermore,  it  has  already  been  tentati- 
vely divided  by  some  authors  into  subvarieties  on  the  basis  of  small 
morphological  and  physiological  characters,  and  it  is  of  the  greatest 
interest  to  determine  whether  these  are  regional  modifications  or 
true  genotypic  variations. 

There  is  also  the  problem  presented  by  the  anopheline  species 
and  varieties  which  have  not  yet  been  domesticated  in  captive 
colonies.  In  the  maculipennis  group,  typicus  will  mate  regularly  and 
lay  fertile  eggs  only  in  the  Big  Cage  ;  sacharovi  swarms  in  an  insectary 
cubicle,  but  not  in  any  smaller  space  ;  messeae^  melanoon  and  subalpinus 
have  never  mated,  to  our  knowledge,  in  any  situation  we  have  been 
able  to  contrive.  Studies  of  the  last  three  types  depend  on  wild- 
caught  individuals  and  on  the  resulting  eggs,  larvae  and  virgin  adults 
bred  out  in  the  laboratory.  Melanoon  does  not  occur  in  Albania, 
so  that  we  have  been  unable  effectively  to  attack  one  of  the  pressing 
problems  of  maculipennis  classification,  namely  the  relationship  of 
melanoon  to  subalpinus.  Similarly  in  our  Egyptian  studies  it  has  been 
possible  to  maintain  captive  colonies  of  A,  pharoensis  and  A.  multicolor ^ 
but  not  of  the  other  two  common  anophelines,  A.  sergenti  and 
A,  coustani.  It  is  not  unlikely,  however,  that  success  in  such  cases 
is  only  a  question  of  discovering  the  right  technique. 

The  little  insectary  building,  in  which  the  colonies  were  kept, 
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responded  too  rapidly  to  changes  in  temperature  out  of  doors,  and 
behavioral  studies  on  adult  mosquitoes  required  a  room  in  which 
not  only  lighting  but  also  temperature  and  humidity  could  be  kept 
under  control  within  narrow  limits  all  the  year  round.  We  took 
advantage  of  the  construction  of  a  small  building  for  experimental 
nialaria  in  animals,  digging  a  subterranean  room  beneath  it,  2  meters 
wide,  4  meters  long,  and  2  meters  high  (Fig,  3),  It  is  heated  by  an 
ordinary  blue-flame  oil  stove  which  is  placed  in  a  galvanized  iron 
box  connected  by  a  long  and  almost  horizontal  stove  pipe  with  the 
outside,  to  avoid  having  smells  from  the  stove  in  the  room.  Humidity 
is  provided  by  wet  towels  and  by  sprinkling  the  floor,  and  the  lights 
are  turned  on  and  off  to  make  an  artificial  day  and  night  by  an 
inexpensive  times  witch  run  by  clockwork.  There  are  no  automatic 
thermostats  or  humidity  controls,  but  by  checking  conditions  in  the 
room  three  or  four  times  a  day,  we  have  found  that  the  temperature 
can  be  kept  constant  within  one  degree  in  the  range  that  we  have 
used  (20°  to  2^°  C). 

The  necessity  of  having  a  large  supply  of  newly  emerged  adults 
every  day  for  maintaining  the  population  of  the  Big  Cage,  for  the 
regular  colonies,  and  for  any  special  experiments,  led  to  a  search 
for  a  routine  method  of  raising  larvae  that  could  be  dej>ended  upon 
to  produce  large  numbers  of  healthy  mosquitoes.  Our  present  method 
consists  in  keeping  the  larvae  in  rainwater  over  a  substrate  of  fine 
sedimented  silt,  and  sprinkling  dried  bread  crumbs  over  the  surface 
of  the  water  for  food.  Egg  batches  from  the  mosquito  colonies  are 
kept  in  rain  water  in  an  incubator  at  27°  C.  (to  insure  uniform 
hatching)  and  the  first-stage  larvae  are  transferred  to  small  enamel- 
ware  bowls  about  12  cm.  in  diameter,  holding  about  200  cc.  of 
water  ;  approximately  200  larvae  are  put  in  such  a  bowl.  As  they 
grow,  the  larvae  are  transferred  twice  into  larger  pans,  until  at 
fourth  stage  they  are  kept  in  milkpans  30  cm.  in  diameter,  from  which 
the  pupae  are  collected  daily.  The  larvae  are  kept  in  a  room  with  a 
transparent  roof  (vimlite)  admitting  direct  sunlight  part  of  the  day ; 
in  the  winter  the  room  is  heated  with  a  wood  stove. 

We  have  found  dried  bread  crumbs  to  be  a  very  satisfactory 
larva  food  ;  ordinary  white  bread  is  bought  from  a  nearby  baker, 
dried  in  the  sun  or  on  a  stove,  ground  fairly  fine  in  a  coffee  mill, 
and  a  small  amount  spread  daily  over  the  water  surface  of  the  larva 
pans.  We  made  many  experiments  with  such  larva  foods  as  yeast, 
hay  infusions,  algal  cultures,  dried  blood  serum,  dog  biscuit,  but 
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we  found  none  of  these  materials  to  be  as  dependable  as  bread 
crumbs.  The  addition  of  mud  to  the  larva  pans  is  probably  necessary 
as  a  source  of  mineral  salts  ;  but  the  mud  particles  may  also  have  some 
mechanical  function,  since  an  ,, extract  of  mud*'  made  by  filtering 
a  mud  suspension  does  not  seem  to  have  the  same  effect  as  the  mud 
itself.  We  use  a  fine  sandy  loam  in  the  Tirana  laboratory ;  but  the 
exact  soil  type  does  not  seem  to  be  important,  since  we  had  no 
difficulty  in  finding  suitable  mud  in  Rome  and  Egypt.  The  field  soil 
is  thoroughly  mixed  with  rain  water  in  the  laboratory  and  the 
resulting  mud  is  passed  several  times  through  wire  gauze  of  moder- 
ately fine  mesh  to  remove  stones,  roots  and  possible  predatory 
animals  ;  the  resulting  suspension  is  added  to  the  larva  pans,  sedimen- 
ting  to  form  a  layer  on  the  bottom  about  half  a  centimeter  deep. 
We  use  rain  water  for  all  routine  operations  in  the  Tirana  laboratory 
because  we  have  found  that  the  local  tap  water  makes  a  very  unfa- 
vorable medium  for  larval  growth  ;  in  Rome  also  rain  water  seems 
to  be  preferable  to  water  from  the  city  supply. 

,,This  mud-rainwater-breadcrumb  method  of  raising  larvae"  has 
enabled  us  to  breed  as  many  as  three  thousand  anophelines  a  day  with 
the  labor  of  one  man  when  we  have  wanted  such  numbers  for  our 
experiments,  and  to  raise  from  four  hundred  to  a  thousand  adults 
every  day  throughout  the  year  for  the  maintenance  of  our  mosquito 
colonies.  All  of  the  species  that  we  have  tried  (including  such  diverse 
forms  as  maculipenniSy  superpictus  and  claviger)  seem  to  respond 
equally  well  to  this  treatment.  The  method  is  not,  however,  suitable 
for  experimental  work  since  the  mud,  the  rain  water  and  the  bread 
crumbs  are  all  of  unknown  composition,  and  liable  to  vary  from 
place  to  place.  We  have  made  several  thousand  experiments  with 
various  solutions  based  on  the  use  of  distilled  water  and  standard 
chemicals,  in  the  hope  of  finding  some  objective  technique  so  that 
experiments  made  in  one  laboratory  or  with  one  mosquito  species 
could  be  compared  with  experiments  in  other  laboratories  or  with 
other  species.  We  have  learned  a  great  deal  about  the  behavior 
of  anopheline  larvae  in  the  course  of  these  experiments,  but  we 
have  not  yet  found  our  standard  technique. 

In  making  such  larval  experiments,  we  find  a  large  water  bath 
of  the  type  designed  by  Boyd  to  be  indispensable  (Fig.  4).  Such  baths 
can  be  made  and  operated  quite  cheaply,  and  they  make  possible 
a  very  satisfactory  control  of  temperature.  The  water  bath  shown 
in  the  photograph  is  one  meter  long,  6^  cm.  wide  and  i^  cm.  deep, 
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made  of  copper,  insulated  with  compressed  cork  and  incased  in  wood ; 
we  have  made  other  baths,  however,  which  seem  to  be  just  as  satis- 
factory, using  zinc  and  sawdust.  The  water  is  heated  by  immersed 
resistance  wires,  with  thermostatic  control.  For  work  in  which  exact 
temperature  control  is  not  necessary,  we  made  a  similar  bath  with 
a  small  oil  lamp  on  a  shelf  underneath,  which  heats  a  small  circular 
portion  of  the  metal  bottom  through  an  opening  left  in  the  insulation. 
For  laboratories  without  electricity  a  thermostatic  control  for  such 
a  bath  could  no  doubt  be  devised,  using  the  damper  system  employed 
on  oil-heated  chicken  incubators. 

We  have  tried  always  to  keep  the  laboratory  work  closely 
correlated  with  studies  in  the  field ;  and  in  this  we  have  been  for- 
tunate in  finding  a  large  farm  near  the  main  road  and  about  fifteen  mi- 
nutes by  car  from  the  laboratory,  where  the  owner  allows  us  to 
try  any  experiments  that  we  want  in  the  stables,  houses  and  breeding 
places.  A  small  stream  on  this  farm  has  been  turned  over  to  us,  and 
using  this  water  we  have  been  able  to  make  breeding  places  of  our 
own  devising  to  see  what  kind  of  mosquitoes  lay  e^  there,  and  how 
the  larvae  develop.  By  collecting  in  the  stables  of  this  farm  we  get 
a  steady  supply  of  adult  material  of  some  of  the  species  (especially 
typicus  and  subalpinus)  that  we  cannot  maintain  as  colonies  in  the 
laboratory. 

In  general  in  the  field  work  we  have  emphasized  the  study  of 
natural  breeding  places.  This  has  been  confined  mainly  to  the 
physical  and  chemical  factors,  and  important  fields  of  microbiology 
and  ecology  have  not  been  touched  as  yet.  The  measurement  of 
larval  densities  and  mosquito  production  are,  however,  essential, 
and  a  very  simple  method  has  been  devised  for  this,  applicable  to 
many  situations.  The  top  and  bottom  are  cut  out  of  an  empty  kerosene 
tin  and  it  is  thrust  down  quickly  into  the  mud  at  the  bottom  of  a 
marsh,  flooded  ricefield  or  other  shallow  breeding  place.  All  the 
water  is  dipped  out  into  a  pail,  algae  and  other  floating  vegetation 
are  washed  and  discarded,  and  the  larvae  are  then  picked  from  the 
pail  and  counted,  the  number  in  the  various  stages  being  recorded. 
A  galvanized  iron  cylinder,  36  cms.  in  diameter  (one-tenth  of  a 
square  meter  in  cross  section)  is  now  being  used  instead  of  the  oil-tin. 
The  relative  number  of  larvae  of  each  stage  under  ordinary  conditions 
of  mortality  can  be  determined  and  variations  from  this  formula 
often  give  valuable  informatioiv  about  seasonal  increase  or  diminution 
in  the  amount  of  egg-laying,  the  appearance  of  predators,  the  effect 

120   • 


THE  LABORATORY  FOR  MOSQUITO  RESEARCH  IN  ALBANIA 

of  new  conditions  produced  naturally  or  artificially,  etc. 

The  field  work  often  determines  the  trend  of  the  laboratory 
work  ;  its  fundamental  object  is  to  observe  the  behavior  of  anophelines 
in  nature  and  to  attempt  to  define  the  conditions  which  determine 
or  influence  this  behavior.  This  has  led,  for  example,  to  work  on 
traps,  and  on  the  devising  of  artificial  shelters  which  anophelines 
might  choose  as  daytime  resting  places,  and  many  other  studies 
of  particular  value  in  regions  where  anophelines  do  not  remain 
in  houses  or  stables  during  the  day.  Photographic  records  are  fre- 
quently made  in  field  and  laboratory,  and,  wherever  possible,  physical 
conditions  are  measured  by  recording  instruments.  But  a  detailed 
description  of  field  activities  lies  outside  the  scope  of  this  article. 

Our  object  has  been  to  show  the  value  of  a  biological  experiment 
station  located  in  the  heart  of  a  malarious  region,  and  within  easy 
driving  distance  of  extensive  breeding  places  of  numerous  anopheline 
species.  It  is  feasible  to  equip  and  run  a  laboratory  of  this  kind,  at 
moderate  cost,  in  a  primitive  place,  in  order  to  tap  a  rich  experiment 
tal  and  observational  field  still  largely  undeveloped.  Library  facilities 
are  lacking ;  but  much  help  can  be  got  from  a  single  well-chosen 
shelf  of  books,  a  few  journals,  a  steady  flow  of  reprints  and  complete 
sets  of  the  Review  of  Applied  Entomology  and  the  Tropical  Diseases 
Bulletin.  Annual  trips  to  the  nearest  large  scientific  center  permit 
the  searching  of  a  more  extensive  literature. 
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Fig.  I 
The  Tirana  Uboralory  <lcft  lo  right) : 
Research     Laboraior)',     ft.     Jnscctary,     t.     Entomulogical     Laboratoo', 
d.   Comer  of  Big  Cage  (under  cons imci ion). 


Fig-  ) 

The  tublettaoean  room  with  controlled  lighting,  temperature  and  humidity.  Shows 

type  of  cage  used  for  anophclinc  colonies 
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Fig.  4 
Walcr  bath  (after  Boyd)  wilh  floating  larva  pans  and  thermostatic  control 
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CONFERENCE 


(Cours  international  de  Malariolofirie,  Rome  1935) 


Pour  la  lutte  biologique  centre  des  insectes  nuisibles,  on  a  re^ours 
generalement  k  quelque  ennemi  naturel.  Dans  le  cas  des  anopheles,  par 
exemple,  nous  avons  decouvert  un  petit  poisson,  le  Gambusia,  qui  devore 
leurs  larves.  C'est  un  ami  trte  utile,  qui  travaille  i  titre  gracieux.  Dans 
certaines  regions  ofi  les  eaux  stagnantes  constituent  les  gites  k  larve§/  le    " 
paludisme  a  pu  etre  supprime  grace  au  seul  gambusia.  En  r&gle  generale' ' 
cependant,  le  debut  de  son  action  au  printemps  est  lent  et  une  ou  'deux 
generations  de  moustiques  peuvent  voir  le  jour  avant  que  les  poissons  ne 
soient  en  assez  grand  nombre  pour  etre  utiles.  Leur  action  n'est  jamais    . 
tr^  efficace  dans  les  eaux  courantes  et  ils  ne  peuvent  s'attaquer  aux  lar- 
ves lorsque  la  vegetation  est  dense.  Le  professeur  Fermi  a  propose  de 
leur  adjoindre,  dans  les  lacs  et  lagunes,  des  carpes,  ce  qui  serait  tr^s  utile ' 
*  car  celles-ci  devoreraient  les  plantes  aquatiques  permettant  ainsi  aux  gam- 
busias  de  s'attaquer  aux  larves.   Mais  les  carpes  sont  recherchtes   et 
detruites  par  les  pecheurs... 


Differences  biologiques  entre  les  races  d* Anopheles  macuUpennia .  . 

Je  me  propose  de  vous  parler  d'une  intervention  biologique  d'un 
type  tout  different.  Nous  possedons  certaines  connaissances  sur  les 
influences  et  les  conditions  naturelles  qui  determinent  le  nombre  des 
anopheles,  leur  contact  avec  Thomme  et,  par  consequent,  le  degre 
de  transmission  du  paludisme.  Certains  facteurs  influencent  le  comporte- 
.  ment  des  insectes  adultes,  d'autres  leurs  stades  aquatiques.  Nous  pour- 
rions  nous  imaginer  que  par  des  mesures  purement  biologiques  ou,  comme 


«  « 


certains  prefdrent,  «  naturalistiques »,  les  anopheles  pourraient  etre  ecar- 
tes  des  habitations  ou  que  les  conditions  de  reproduction  pourraient  etre 
modifiees  de  fa5on  k  ce  que  des  races  inoffensives  remplacent  des  races 
dangereuses. 

Nos  connaissances  sur  les  activites  deployees  par  les  anopheles  dans 
la  nature  sent  faites  presque  toutes  de  conjectures  et  de  deductions.  Nous 
voyons  essaimer  ces  insectes  k  de  rares  occasions  au  moment  precis  ou  le 
jour  disparait  et  nous  les  surprenons  sou  vent,  grace  k  nos  lampes  de 
poche,  en  train  de  s'alimenter ;  mais  ce  qui  se  passe  en  plein  air  au  cours 
de  la  nuit  reste,  en  grande  partie,  un  myst&re  pour  nous. 

lyC  lever  du  soleil  est  le  signal  d'une  fuite  eperdue  en  quete  d'un 
abri  et  un  certain  nombre  d'anoph^les  deviennent  Tobjet  de  nos  obs- 
ervations attentives,  alors  qu'ils  se  reposent  dans  une  immobilite  com- 
plete pendant  12  k  14  heures,  c'est  k  dire  jusqu'au  moment  oh  Tobscu- 
rite  revient  pour  leur  rendre  leur  liberte.  Nous  avons  appri«  a  colorer  les 
moustiques  de  difFerentes  couleurs,  de  sorte  que  nous  p>ouvons  les  recon- 
naitre  si  nous  les  retrouvons.  Toutefois,  c'est  la  methode  des  precipitines 
pour  determiner  le  sang  ingere,  qui  nous  a  permis  de  ne  plus  dependre 
essentiellement  des  insectes  en  captivite  et  des  conditions  artificielles  de  la- 
boratoire.  En  analysant  le  sang  contenu  dans  I'estomac  du  moustique. 
nous  pouvons  savoir  quel  animal  il  a  pique  recemment. 

Nous  avons  dejk  recueilli  des  donnees  sur  les  demiers  soupers  de  mil- 
liers  d'anoph^les  d'esp^ces  et  de  races  diflferentes  et  ces  demi^res,  de  meme 
que  les  esp^ces,  se  differencient  les  unes  des  autres  per  le  degre  ou  Tordre 
de  preference  qu'elles  marquent  pour  divers  h6tes  possibles,  Dans  les 
vallees  bien  irriguees  et  les  hautes  terres  de  la  Toscane,  oil  les  varietes  de 
Anopheles  ntesseae,  melanoon  et  typicus  abondent,  il  est  extrSmement  rare 
de  capturer,  meme  dans  les  chambres  k  coucher,  un  specimen  dont  Testomac 
contienne  du  sang  humain.  Dans  ces  regions,  ainsi  que  dans  toute  TEurope. 
k  quelques  exceptions  pr^s,  ces  races  se  nourrisssent  habituellement  sur 
les  animaux  domestiques  de  grande  taille.  D'autres  formes  ont  des  pre- 
ferences moins  marquees.  Dans  Tltalie  meridionale  et  dans  la  Sardaigne 
ou  le  labranchiae  predomine,  10  k  20  %  de  ces  anoph^es  se  nourrissent 
de  sang  humain  tandis  qu'en  Macedoine  grecque  un  tiers  des  elutus  cap- 
tures se  trouve  avoir  pique  Thomme.  L'etude  la  plus  approfondie  qui  ait 
ete  publiee  recemment  sur  ce  sujet,  est  celle  de  Barber  et  RiCE ;  elle  a 
trait  a  une  region  tres  impaludee  de  la  Macedoine  grecque  oti  Ton  ren- 
contre reunis  V elutus,  le  typicus  et  le  messeae.  Les  auteurs  ont  obtenu  plus 
de  13.000  epreuves  sanguines  positives  pour  ces  varietes ;  le  nombre  des 
elutus  dont  Testomac  contenait  du  sang  humain  etait'cinq  fois  plus  eleve 
que  celui  des  maculipennis. 


Instinct  himophage  et  infection. 

Si  ce  fait  est  exact,  nous  devrions  trouver  plus  d'elutus  que  de  mes- 
seae  ou  de  typicus  infectes  par  les  parasites  du  paludisme.  II  faut  des 
soins  et  de  la  dexterite  pour  extraire  les  glandes  salivaires  d'un  mousti- 
que  et  verifier  si  elles  contiennent  ou  non  le  parasite  paludeen.  Seul  un 
malariologiste  peut  apprecier  le  travail  que  represente  une  semblable 
dissection  et  Texamen  de  37,000  anopheles ;  cependant  Barber  et 
Rice  nous  ont  donne  le  petit  tableau  ci-dessous,  etabli  apr^s  trois  ans  de 
patientes  recherches.  II  est  rare  que  les  resultats  d'un  materiel  d*investi- 
gations  aussi  imposant,  puissent  s'exprimer  de  mani^re  aussi  br&ve  : 

elutus    .    .    .    disseques :  22.200  infectes :  1,29  % 
maculipennis  »  14713         »  0*07  % 

Pour  chaque  maculipennis  infecte,  19  elutus  infectes  ont  ete  observes 
Les  messeae  et  les  typicus  etaient  evidemment  les  victimes  plut6t  que  les 
agents  du  paludisme  endemique.  II  est  naturel  que  les  auteurs  aient  eu 
Tidee  que  les  maculipennis  pouvaient  ne  pas  contracter  Tinfection  palu- 
deenne  aussi  facilement  que  Velutus  car,  k  ce  sujet,  les  esp^ces  different. 
Le  superpictus,  par  exemple,  peut  etre  infecte  par  le  paludisme  presque 
trois  fois  plus  facilement  que  le  maculipennis.  Neanmoins,  lorsque  les 
auteurs  firent  piquer  le  meme  porteur  de  parasites  paludeens  en  meme 
temps  par  un  grand  nombre  d'elutus  et  de  maculipennis,  les  taux  d'infec- 
tion  apr^s  un  seul  repas  furent  presque  identiques  (20  %). 

Par  consequent,  le  paludisme  n'existe  pas  necessairement  Ih  oil  Ton 
rencontre  un  grand  nombre  de  moustiques  susceptibles  de  s'infecter,  mais 
seulement  dans  les  regions  oti  se  trouve  Tesp^ce  anophelienne  qui  pen^- 
tre  avec  insistance  dans  les  habitations  pour  se  nourrir  sur  les  etres  hu- 
mains.  Dans  la  Macedoine  orientale,  c'est  Velutus  qui  propage  le  paludi- 
sme, alors  que  le  messeae  et  le  typicus  n'ont  pour  ainsi  dire  aucune  part 
dans  cette  transmission  ;  en  effet,  dans  une  region  ou  nous  pouvons  dire 
que  le  paludisme  est  general  parmi  les  habitants,  pas  un  insecte  sur  1000 
de  Tune  de  ces  deux  races  ne  s'infecte.  De  meme,  dans  Tltalie  meridio- 
nale  et  en  Espagne,  c'est  le  labranchiae  et  non  le  melanoon  que  Ton 
trouve  avec  lui,  qui  est  le  vecteur  du  paludisme,  tandis  qu'aux  Pays- 
Bas,  c'est  Vatroparvus  et  non  le  typicus  ou  le  messeae, 

Avant  que  Martini  et  Zotta  n' aient  accompli  leur  enquete  en 
Roumanie,  en  1933,  on  ne  connaissait  aucune  region,  dans  une  partie 
quelconque  de  TEurope,  ou  le  messeae,  le  typicus  ou  le  melannon  fut 
associe  au  paludisme   endemique.    On   a  trouve   maintenant  que   quel- 


q'ues  villages  impaludes  situes  juste  en  amont  du  delta  du  Danube  se 
trouv^ient  dans  une  region  ou  Ton  ne  rencontrait  que  le  messeae.  Dans 
une  autre  region  pen  etendue  c'est  le  typicus  qui  est  accuse  de  transmet- 
tre  rinfection.  I^e  paludisme  etait  benin  et  du  type  vivax,  mais  il  etait 
endemique  ;  en  d'autres  termes,  il  se  perpetuait  d'annee  en  annee  dans 
les  conditions  locales  nomiales  d'anophelisme  et  des  etres  humains.  L' an- 
nee suivante  (1934)  Barber  et  moi-m&me  nous  decouvrimes  des  condi- 

.  tions  analogues  en  Russie  et  d'autres  exemples  ont  ete  cites  ici  et  la  de 
races  soidisant  inoffensives  que  Ton  a  trouvees  propageant  le  paludisme. 

•  Ceci  demontre  simplement  que  les  anophdes  qui  normalement  se  nour- 
rissent  sur  le  betail  s'attaquent,  dans  certaines  circonstances,  frequem- 
ftjent  et  en  grand  nombre,  a  Thomme. 


Deux  types  de  paludisme  en  Europe. 

Au  point  de  vue  epidemiologique,  il  existe  evidemment  deux  typ^ 
de  paludisme  en  Europe.  L'un  est  du  k  la  presence  d'esp^es  ou  de  races 
•d'anophdes  qui  se  nourrissent  generalement  sur  Thomme  et  sent  dan- 
gexeux  en  proportion  exacte  de  leur  nombre  ;  1' autre  depend  des  conditions 
locales  —  sociales  ou  de  milieu  —  qui  permettent  un  certain  degre  de 
contact  entre  Tanoph^le  et  Thomme,  contact  qui  est  normalement  supprime 
grace  aux  influences  biologiques  naturelles,  dans  les  communautes 
agricoles  etablies  depuis  longtemps  et  en  cours  de  developpement.  H 
n' existe  aucun  rapport  entre  le  nombre  de  ces  anopheles  et  la  frequence 
<Ju  paludisme. 

,  Le  pronostic  sur  le  cours  du  paludisme  dans  ces  deux  cas  varie  aussi 
compl^tement  et  necessite  naturellement  un  double  programme  de  lutte. 
•  Dans  le  premier  cas,  les  anopheles,  en  quete  de  sang,  penetrent  ins- 
tinctivement,  et  dans  toutes  les  circonstances,  dans  les  habitations,  sans 
se  preoccuper  des  animaux  domestiques.  C'est  partout  la  caracteristique 
de  toutes  les  esp^ces  dangereuses. 

La  frequence  du  paludisme  est  liee  directement  k  Texistence  et  a 
rimportance  des  gites  a  larves,  de  types  speciaux,  produisant  ces  mousti- 
ques  ;  elle  a  fort  peu  de  rapport  —  si  meme  elle  en  a  —  avec  la  prospe- 
rity ou  r alimentation  des  habitants,  le  genre  de  logements  et  le  nombre 
et  les  conditions  dans  lesquelles  se  trouve  le  betail. 

On  con^oit  Texistence  de  mesures  biologiques  qui  pourraient  inter- 
rompre  la  transmission  du  paludisme  sans  diminuer  le  nombre  des  mousti- 
ques,  maisil  reste  encore  a  les  decouvrir.  Notre  defense  n'est  pas  biologique, 
mais  elle  est  organisee  par  une  intervention  mecanique  directe:  I'elimi- 


nation  des  gites  k  larves  et  la  protection  des  habitations  contre  les  mou- 
stiques.  Seules  deux  races  de  maculipennis  sont  constamment  en  rapport 
avec  ce  type  de  paludisme  :  Velutus  et  le  labranchiae,  tandis  que  Vatropar- 
vus  pent  fetre  considere  comme  un  membre  du  groupe  dans  une  partie  de 
son  habitat,  en  particulier  en  Kspagne  et  au  Portugal. 

Dans  le  deuxi^me  cas,  la  frequence  du  paludisme  ne  depend  que  pen 
et  indirectement  du  nombre  d'anophMes  produits  dans  la  localite,  mais 
principalement  du  degre  de  deficience  ou  d'eflScacite  d'une  barri^re  na- 
turelle  protectrice  existante  entre  les  anoph^es  et  Thomme.  Ainsi  dans 
des  regions  parfaitement  comparables  quant  h  la  densite  des  anopJb^les, . 
nous  pouvons  rencontrer  toute  la  gamme  du  paludisme,  depuis  les  cas  . 
sporadiques  jusqu'a  1' endemic  la  plus  intense. 


Les  facteurs  qui  ditermineiit 
la  deviation  effective  de  certaines  races. 


Quels  sont  les  facteurs  qui  interviennent  dans  la  «  deviation  »  anir 
male  effective  et  obligent  les  anophdes  zoophiles  a  piquer  en  grand  nom- 
bre un  h6te  moins  apprecie,  tel  que  Thomme  ?  Comme  dans  le  cas  d6s 
puces  de  rats  et  de  la  peste  humaine,  le  nombre  insuffisant  d'un  certain 
hote  pent  conduire  un  insecte  qui  se  nourrit  de  sang,  vers  une  autre  proie. 
Ainsi  la  rarete  d'animaux  domestiques  ou  une  production  excessive  d'a- 
nophMes  peuvent  avoir  le  meme  effet  qui  est  de  precipiter  ces  derniers 
en  nombre  inusite  sur  Thomme,  ou  meme,  si  le  contact  habituel  n'est 
pas  augmente,  il  pent  etre  rendu  plus  dangereux  par  la  presence  d'une 
quantJte  anormale  de  porteurs  de  gametocytes  qui  rompront  momenta- 
nement  Tequilibre.  De  semblables  conditions  sont  favorisees  par  des  trou- 
bles sociaux  et  des  desastres,  par  une  agriculture  primitive  ou  mal  eqiii- 
libree  et  par  le  stage  des  pionniers  de  la  civilisation  parce  que  ces  etat  d^ 
choses  out  pour  consequence,  pendant  une  certaine  periode,  un  niveau  He 
vie  precaire,  un  production  illimitee  d'anopheles  et  une  penurie  de  betail. 

La  guerre  mondiale,  par  exemple,  a  reveille  le  paludisme  dans  de 
nombreuses  regions  oii  il  etait  inconnu  depuis  des  generations.  En  Tche- 
coslovaquie,  non  seulement  la  tierce  benigne  (Plasmodium  vtvax),  mais 
egalement  la  tierce  maligne  (P.  falciparum)  ont  fait  leur  apparition,  avec 
un  degre  eleve  de  transmission  facilitee  par  la  desorganisation  de  la  vie 
rurale  et  le  retour  de  soldats  infectes.  Le  paludisme  disparut  ensuite  auto- 
matiquement  au  cours  des  annees  suivantes  —  tout  d'abord  \efalciparumy 
puis  le  vivax  —  sans  qu'aucune  mesure  preventive  specifique  n'ait  ete  prise. 
Nous  ne  possedons  pas  de  donnees  sur  les  types  d' anopheles  de  Tcheco- 
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slovaquie,  tnais  nous  sommes  en  droits  de  supposer,  sans  risquer  de  nous 
tromper  beaucoup,  qu'il  s'agit  des  types  d'eau  douce  que  Ton  rencontre 
habituellement  sur  le  continent :  VA.  messeae  et  le  typicus^  qui  sont  main- 
tenant  retournes  aux  animaux  comme  hdtes  preferees. 

Dans  la  Russie  centrale,  nous  rencontrons  de  Moscou  k  Astrakhan, 
dans  le  bassin  du  Volga,  un  degre  de  paludisme  endemique  peu  prononce, 
entretenu  par  le  messeae  et  le  typicus.  Tout  ce  que  nous  savons  sur  ces 
deux  especes  d'anoph^les,  nous  demontre  que  dans  les  conditions  qui  re- 
gnent  dans  TEurope  occidentale,  elles  sont  actuellement  inoffensives. 
Elles»sont  relativement  peu  dangereuses  m£me  dans  les  Balkans,  at  elles 
se  rapprochent  peut-etre  des  fronti^res  de  leur  habitat  dimatique.  Nous 
sommes  arrives  k  la  conclusion  que  ces  especes  sont  inoffensives  en  raison 
de  la  quantite  de  betail  stabule  actuellement  dans  les  regions  d' agricul- 
ture intensive  et  de  developpement  de  I'elevage.  D'aprte  nos  observations 
en  Russie  et  celles  de  Martini  et  Zotta  en  Roumanie,  nous  avons  I'im- 
pression  nette  qu'a  ce  point  de  vue  la  population  rurale  de  ces  pays  est 
retardee.  II  n'est  pas  impossible  que  la  Russie,  en  depit  de  ses  progrte 
rapides  relativement  a  Tintroduction  du  betail  et  Tadoption  de  metho- 
des  agricoles  modernes,  se  trouve  encore  dans  des  conditions  \xits  analo. 
gues  a  celles  qui  caracterisaient  le  reste  de  I'Europe  k  I'epoque  oti  floris- 
sait  le  paludisme.  Le  paludisme  endemique,  bien  qu'il  soit  tr^  repandu  en 
Russie,  ne  pent  pas  etre  qualifie  d'intense,  et  consiste  uniquement  en 
tierce  benigne.  Nous  pouvons  done  prevoir  un  developpement  progressif 
de  la  vie  rurale  creant  une  situation  qui  detoumera  des  habitations  les 
anopheles  sans  les  supprimer,  mais  dans  laquelle  le  paludisme  disparaitra. 

Au  point  de  vue  du  paludisme,  la  plus  importante  modification  des 
formes  primitives  de  I'agriculture,  est  Tintroduction  des  cultures  alter- 
nees.  Tous  les  trois  ans  les  champs  sont  plantes  de  legumes  pour  fertili- 
ser le  sol,  ce  qui  aurait  pour  resultat  un  excds  de  fourrage  si  Tequilibre 
economique  n'etait  pas  ittabli  par  une  augmentation  du  betail.  Ainsi 
I'elevage  se  developpe  en  raison  d'une  necessite  economique  et  le  fourr^e 
donne  dans  les  etables  re  n:  place  le  paturage  naturel.  Ceci  cree  les  meil- 
leures  conditions  pour  la  «  deviation  »  des  anopheles  zoophiles  et,  en  Po- 
logne,  par  exemple,  ou  ks  conditions  etaient  tr^s  semblables  k  celles  de 
la  Russie,  nous  voyons  qi:e  le  paludisme  a  pour  ainsi  dire  disparu  actuel- 
lement grace  a  une  agriculture  bien  equilibree  et  k  Tabsence  de  tout  ano- 
phele  autre  que  le  messeae  et  le  typicus. 

II  existe  une  condition  sociale  qui  est  habituellement  liee  k  une  pro- 
pagation intense  du  paludisme  et  c'est  la  phase  de  debut  de  Toccupation 
et  du  developpement  d'une  region.  Un  des  meilleurs  exemples  de  ce  genre 
en  Europe  nous  est  offert  par  le  delta  de  TEbre,  en  Espagne,  qui,  il  y  a 


peu  de  temps  encore,  n'etait  qu'un  desert  et  qui  a  ete  recupere  depuis  pour 
la  culture  du  riz  sur  une  large  echelle.  La  transformation  des  terres,  Tim- 
migration  d'ouvriers  infectes  par  de  souches  esotiques  de  parasites,  Tab- 
sence  de  logements  jointe  k  une  surpopulation  et,  enfin,  la  penurie  de 
betail,  creerent  une  situation  tr^s  serieuse  au  point  de  vue  du  paludisme. 
A  rheure  actuelle,  une  agriculture  scientifique,  avec  cultures  altemees, 
la  production  de  fourrage  et  T  augmentation  du  betail  a  dejk  reduit  de 
beaucoup  le  contact  des  anopheles  avec  I'homme  et,  par  suite,  le  palu- 
disme. 1,'atroparuus^  que  se  nourrit  sur  le  betail,  est  remplace  peu  k  peu 
par  le  melanoon,  —  type  caracteristique  des  rizi^res,  —  qui  pen^tre  en- 
core moins  que  Vatroparvus  dans  les  habitations.  Une  grande  importance 
a  ete  attribuee  au  fait  que  la  region  de  TEbre  est  deltaique,  mais  je  doute 
qu'il  existe  un  probl^me  du  paludisme  des  deltas  en  tant  que  ph^nomfene 
particulier.  Chaque  delta  constitue  un  probl&me  paludeen  independant 
avec  ses  conditions  specieles,  et  Theureuse  solution  de  la  plupart  de  ces 
probl^mes  en  Europe,  est  due  i  la  race  du  maculipennis  qui  a  fini  par  sup- 
planter  les  autres. 

La  zooprophylazie. 

Dans  les  exemples  comme  celui  ci-dessus,  la  question  du  type  d'ano- 
pMle  est  capitale.  On  ne  pent  ignorer  le  developpement  de  tr^s  nombreux 
labranchiae  et  d'elutus  dans  les  «  bonifications))  de  Tltalie  meridionale  tel 
qu'on  Ta  fait  pour  les  anopheles  de  Tltalie  septentrionale  ou  Ton  avait 
affaire  a  des  races  zoophiles.  Les  barri^res  constituees  par  les  animaux 
ne  sont  jamais  inutiles,  mais  lorsqu'il  s'agit  d'anoph^es  dangereux  qui 
sont  vecteurs  par  instinct  et  non  en  raison  des  conditions  locales,  les  ani- 
maux ne  detournent  pas  autant  les  anoph^es,  qu'ils  n'apportent  un  grand 
nombre  d'hotes  refractaires,  de  sorte  que  de  nombreuses  piqures  virtuelle- 
ment  infectieuses  ne  le  deviennent  plus.  Ainsi,  sur  54  elutus  infectes,  dont 
Barber  a  pu  determiner  la  provenance  du  dernier  repas  sanguin,  63  % 
avaient  pique  des  animaux  domestiques.  Certains  auteurs  ont  une  confian- 
ce  presque  illimitee  dans  les  barri^res  animales,  tel  Falleroni,  qui  estime 
que  Televage  du  betail,  intelligemment  subventionne,  seconde  par  la 
construction  scientifique  de  porcheries  et  d'etables  disposefes  de  facon 
appropriee,  supprimeraient  compl^tement  le  paludisme.  De  meme  qu'une 
quantite  de  rats  diminue  les  probabilites  de  peste  humaine,  de  meme  une 
grande  quantite  de  vaches,  chevaux  et  pores  signifierait,  selon  I'ecole 
«  zooprophylactique )),  la  cessation  de  la  transmission  du  paludisme. 

Si  je  ne  me  trompe,  c'est  Schuffner  qui  le  premier  a  demontre  I'in- 
exactitude  de  ce  raisonnement.  II  avait  observe  que  les  buffles  (d'eau)  sta- 
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.'bules.  a  Java  attiraient  VA.  sinensis  50  beaucoap  pltis  que  rhomme  et 
lorsqu'en  1923  il  se  trouva  avec  Walch  en  face  d'un  paludisme  provoque 
par  le  sinensis,  sur  la  c6te  est  de  Sumatra,  oil  les  buffles  n'etaient  pas 
enfermes  la  nuit,  il  fit  construire  un  certain  nombre  d'etables  protectrices. 
A  sa  grande  surprise,  cette  mesure  n'eut  pas  la  moindre  influence  sur  les 
conditions  du  paludisme.  Les  anopheles  continu^rent  de  piquer  les  hommes 
dans  les  baraquements,  dans  la  meme  proportion  que  les  buffles.  Reprenant 
le  probl^me  dix  ans  plus  tard,  Walch,  utilisant  alors  la  methode  des  preci- 
pitines,  demontra  que,  contrairement  au  sinensis  de  Java,  la  forme  que 
Ton  rencontre  k  Sumatra  n'est  que  leg^rement  detoumee  par  les  ani- 
maux.  lyOrsqu'il  n'y  avait  qu'un  petit  nombre  d'animaux  aux  alentours, 
go  %  des  sinensis  captures  dans  les  habitations  contenaient  du  sang  hu- 
main,  mais  si  les  animaux  etaient  nombreux,  ce  taux  etait  reduit  a  83  ^'o- 
Avec  le  maculatus  cependant,  qui  se  nourrit  de  preference  sur  le  betail, 
la  presence  d'animaux  portait  la  proportion  de  97  a  11  %. 

Par  consequent,  les  barri^res  animales  ne  peuvent  etre  utiles  dans  la 
pratique  que  lorsqu'on  a  afifaire  k  des  anopheles  qui,  par  instinct,  se  nour- 
rissent  sur  le  betail.  Pour  autant  que  nous  sachions,  VeltUus  et  le  labran- 
chiae  ne  sont  jamais  detournes  de-mani^re  efficace  par  le  betail  et  provo- 
quent  toujours  le  paludisme  la  oil  ils  existent.  D'autre  part,  il  y  a  de 
vastes  regions  oti  le  messeae,  le  melanoon,  le  typicus  et  Valroparvus  sont 
detournes  des  habitations  en  nombre  suffisant  pour  interrompre  la  trans- 
mission du  paludisme.  La  deviation  naturelle  n'a  pas  besoin  d'etre  com- 
pletee  pour  Stre  efficace.  Des  nombreux  anopheles  qui  piquent  rhomme, 
uu  faible  pourcentage  seulement  finira  par  transmettre   le  parasite  du  pa- 

\  ludisme  k  un  autre  individu.  La  nature  arrive  a  ses  fins  par  la  prodigalite 
de  ses  moyens.  Pour  que  le  paludisme  puisse  se  propager  et  se  maintenir, 

« 

il  est  necessaire  qu'un  nombre  considerable  d'anopheles  pen^trent  con- 
.  tinuellement  et  reguli^rement  dans  les  habitations,  chose  impossible  pour 
les  3  ou  4  races  susdites,  etant  donne  le  degre  d'attraction  que  les  etables 
exercent  sur  elles. 

De  ces  races,  Vatroparvus,  ainsi  que  nous  I'avons  remarque,  est 
parfois  un  vecteur  du  paludisme,  penetrant  dans  les  maisons  par  instinct, 
alors  que  d'autres  fois,  il  est  inofifensif,  etant  facilement  detoume  par 
I'attrait  des  etables. 

Dans  le  domaine  general  de  Tanophelisme  sans  paludisme,  nous  avons 
(ainsi  que  le  fait  remarqiier  Martini)  un  probleme  d'«  atroparcisme 
sans  paludisme  «.  Le  comportement  de  Vatroparvus  resulte  toujours 
de  forces  instinctives  et  des  conditions  de  milieu,  comme  c'est  le  cas 
pour  tout  autre  insecte,  ce  qui  sera  explique  un  jour.  Nous  devons 
cependant   examiner  maintenant  un  des  aspects   de  ce   comportement, 
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car  il  £  donne  n?,issance  a  une  theorie  de  lutte  antipaludeenne  par  des 
mesures  biologiques  qui  ne  correspond  gu^re  aux  faits,  tels  que 'noiis 
les  connaissons  actuellement. 


Paluditme  et  habitation. 

Jusqu'au  moment  oti  Ton  a  decouvert  les  races  du  maculipennis, 
Topinion  generale  voulait  que  les  habitations  sombres,  humides  et  m^l 
aerees  exer9assent  un  attrait  special  sur  les  anophdes,  qu'on  y  trouvait 
souvent  se  reposant  en  plus  grand  nombre  que  dans  les  autres,  et  devins- 
sent  de  ce  fait  des  centres  de  transmission  du  paludisme. 

En  1916,  par  example,  le  Col.  James  remarquait  la  presence  de  ma- 
culipennis  dans  certaines  maisons  sur  la  cote  orientale  d'Angleterre.  Ces 
insectes  sont  restes  pendant  des  semaines  ou  des  mois  dans  les  chambres , 
sans  sortir  pour  pondre,  et  provoqudrent  plusieures  cas  de  paludisme.  Ja- 
mes supposait  que  cela  dependait  du  caract^re  des  maisons  qui  etaient 
agreables  aux  moustiques,  de  sorte  qu'elles  devenaient  les  soi-disantes 
c(  maisons  a  paludisme »;  mais  nous  savons  aujourd'hui  que  cela  est  dua* 
la  presence  en  Angleterre  pr^s  de  la  mer  d'une  race  atropanms  laquefle 
n'hibeme  pas.  EUe  pen^tre  dans  toutes  les  maisons,  mais  seulement  en  - 
certains  cas  elle  rencontre  des  porteurs  de  gametocites  et  s'infecte.  D^s 
que  ses  ovaires  ne  fonctionnent  pas,  elle  pent  rester  dans  la  maison  un 
temps  suffisant  pour  infecter  presque  toute  la  famille,  en  donnant  ainsi 
un  caract^re  focale  au  paludisme.  Mais  personne  n'avait  jamais  remarque 
que  ce  phenomene  ne  se  verifiait  pas  dans  I'Angleterre  centrale,  oil  il  y  a 
une  autre  race  qui  entre  en  hibernation  complete  dans  des  abris  inha- 
bites.  Les  differences  ne  sont  pas  a  chercher  dans  les  maisons  —  leur 
type  de  construction,  Thumidite,  I'illumination  —  mais  seulement  chez 
les  anopheles. 

C'est  vrai  que  les  moustiques  ont  des  abris  preferes,  mais  on  sait  que 
les  endroits  oil  les  anoph^es  se  reunissent  en  masse  pendant  le  jour  pour 
y  chercher  un  abri  et  faire  leur  digestion,  ne  fournissent  aucune  indica- 
tion sur  leurs  deplacements  nocturnes,  alors  qu'ils  propagent  le  palu- 
disme. Les  messeae,  melanoon  et  typicus  aiment  egalement  les  endroits 
frais  et  humides  et  pen^trent  dans  les  habitations  pendant  le  jour,  mais 
ils  piquent  la  plupart  du  temps  dans  les  etables.  Les  superpicius,  au  cot^-. 
traire,  piquent  dans  les  maisons  et  preferent  se  reposer  dans  les  etables. 
Barber  a  demontre  que  la  distribution  des  infections  infantiles  dans  les 
villages  de  Macedoine,  n'a  aucun  rapport  avec  1' agglomerations  des  in- 
sectes pendant  le  jour  et  de  Buen,  en  Espagne,  a  prouve  que  les  maisons 
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dans  lesquelles  se  produisaient  des  cas  de  paludisme  ne  sont  pas  celles  ou 
Ton  capture  le  plus  grand  nombre  de  moustiques.  En  ce  qui  conceme  la 
transmission  du  paludisme,  nous  croyons,  par  consequent,  que  la  seule 
difference  importante  entre  une  maison  et  Tautre  est  la  presence  ou  I'ab- 
sence  de  protection  mecanique.  La  construction  de  chambres  a  coucher 
s^ches,  claires  et  bien  aerees,  constitue  une  excellente  mesure  d'hygi^ne, 
mais  nous  ne  sommes  pas  encore  disposes  k  la  considerer  comme  une  des 
mesures  biologiques  preventives  contre  la  transmission  du  paludisme. 


VhabUat  larval. 

Nous  avons  dit  que  Velutus  et  le  labranchiae  piquent  Thomme  aussi 
volontiers  que  les  animaux  et,  par  consequent,  nous  ne  pouvons  nous  at- 
tendre  a  obtenir  des  resultats  trte  satisfaisants  avec  la  zooprophylaxie 
dans  les  regions  oi'i  ces  anopheles  predominent.  Etant  donne  que  T  attrac- 
tion exercee  par  les  etables  n'est  pas  suffisante  pour  interrompre  la  trans- 
mission du  paludisme,  nous  devons  envisager  une  attaque  de  Tinsecte  ^ 
son  stade  larvaire.  Nous  savons  que  chaque  race  s'est  adaptee  a  des  ty- 
pes de  gites  a  larves  speciaux,  Les  trois  vecteurs  du  paludisme  pondent  de 
preference  dans  des  eaux  leg^rement  salees  et  les  non-vecteurs  dans  des 
eaux  douces,  mais  il  existe  un  certain  chevauchement.  Nous  observ'ons 
des  signes  de  rivalite  entre  les  formes.  Tune  chassant  I'autre  lorsque  les 
conditions  changent  sous  Tinfluence  des  saisons.  Etant  donne  que  dans 
la  nature  tout  se  multiplie  au  maximum  permis  par  les  conditions  locales, 
rinsecte  le  mieux  adapte  ne  pourra  etendre  son  domaine  qu'au  detri- 
ment d'autres  formes.  Dans  Tinterieur  de  la  Venetie  et  dans  le  delta  du 
P6,  il  y  avait  autrefois  ime  quantite  d'elutus,  mais  I'irrigation  et  les  mo- 
difications complexes  apportees  par  T  agriculture  au  cours  des  vingt  der- 
ni^res  annees,  ont  eu  pour  eflfet  de  remplacer,  dans  une  large  mesure, 
Velutus  par  V atroparvus  lequel,  dans  cette  region,  ne  transmet  pas  le  palu- 
disme. D'autre  part,  on  a  observe  que  V atroparvus  etait  remplace  a  son 
tour  par  le  messeae  et  le  melanoon,  qui  sont  des  especes  typiques  d'eau 
douce. 

I^es  Pays-Bas,  oil  Ton  recupere  coiistamment  des  terres  sur  la  mer, 
nous  offrent  un  des  exemples  les  plus  frappants  de  substitution  d'une  race 
par  une  autre.  Pendant  les  dix  premieres  annees,  ou  meme  davants^e, 
apr^s  I'exclusion  de  la  mer,  les  gites  a  larves  contiennent  de  Teau  legere- 
ment  salee  et  produisent  un  grand  nombre  d'atropanms,  vecteurs  du  palu- 
disme. Du  fait  que  Tirrigation  adoucit  Teau  et  que  par  les  nouveaux  pol- 
ders, les  anciens  se  trouvent  de  plus  en  plus  eloignes  de  la  mer,  Vairo- 
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parvus  disparait  et  fait  place  au  messeae,  ce  qui  aboutit  k  une  disparition 
graduelle,  mais  totale  du  paludisme. 

Cette  substitution  de  races  peut-elle  s'accomplir  artificiellement  ? 
Nous  faisons  actuellement  des  experiences  a  ce  sujet  en  Albanie.  Tirana, 
la  capitale,  est  de  facon  naturelle  trte  impaludee,  grace  aux  nombreux 
superpictus  produit  par  la  riviere  de  meme  nom,  cours  d'eau  torrentieux, 
au  lit  graveleux  qui  oflFre  k  cet  anophye  les  meilleures  conditions  de  re- . 
production.  Nous  avons  maintenant  entrepris  de  detourner  completement 
en  ete  le  cours  de  la  rividre  Tirana,  la  faisant  passer  par  les  canaux  d' irri- 
gation qui  ont  du  etre  de  beaucoup  agrandis  et  multiplies  pour  contenir 
cette  quantite  d'eau  supplementa^re.  Nous  esperons  ainsi  assecher  le  lit 
de  la  riviere  et  supprimer  la  production  de  superpictus.  Cependant,  si  le 
syst^me  d'irrigation  cree,  entre  les  mains  de  paysans  ignorants,  des  gites 
k  larves  de  messeae  et  de  melanoon,  nous  ne  croyons  pas  nous  en  ef- 
frayer  outre  mesure,  car  nous  savons  que  ces  races  contribuent  pen  a  la 
propagation  du  paludisme  dans  cette  region.  Nous  avons  observe  qu'en 
Italie  le  paludisme  est  generalement  une  maladie  du  littoral,  mais  qu'k 
de^ix  regions  littoranneennes,  k  Viareggio  et  aux  alentours  de  Naples,  il 
n'y  a  pas  de  paludisme  et  une  br^ve  etude  nous  a  montre,  que  cet  etat 
de  choses  provenait  des  gites  k  larves  k  eau  douce  qui  produisent  le 
typicus  et  le  melanoon  au  lieu  du  vecteur  de  I'infection,  le  labranchiae, 
qui  pref^re  Teau  saumatre.  A  Naples,  par  suite  des  sources  abondantes, 
I'eau  est  naturellement  douce ;  k  Viareggio  les  marais  sont  separes  de  la 
mer  par  des  ecluses  automatiques  de  Zendrini  qui  empechent  Teau  de 
mer  de  penetrer  dans  ces  marais,  alors  que  Teau  de  ces  demiers  pent 
s'ecouler  dans  la  mer.  C'est  certainement  ce  fait  qui  a  produit  la  modi- 
fication du  type  de  population  anophelienne,  remplacant  le  dangereux 
labranchiae,  que  Ton  trouve  encore  au  nord  et  au  sud  de  Viareggio,  par 
le  melanoon  inoffensif.  Ceci  a  permit  I'etablissement  d'une  Station  bal- 
neaire  de  premier  ordre  avec  grande  affluence  de  monde  pendant  Tete. 

Une  situation  trte  analogue  a  ete  observee  k  Durazzo,  le  port  de  T  Al- 
banie, oh  une  grande  lagune  k  eau  saumatre  produisait  de  nombreux  elu- 
tus.  Ici,  etant  donne  Tabsence  de  rivieres  d'eau  douce  venant  se  jeter  das 
la  lagune,  il  n'a  pas  ete  possible  de  transformer  celle-ci  en  un  lac  d'eau 
douce  au  moyen  des  ecluses  Zendrini.  Nous  avons  decide,  par  consequent, 
d'augmenter  la  teneur  en  sel  du  lac,  jusqu'k  ce  que  Yelutus  ne  puisse  plus 
s'y  reproduire,  c'est  k  dire  jusqu'a  ce  que  I'eau  contienne  2  %  de  sel. 
Les  ecluses  automatiques  furent  dispcsees  de  telle  fa^on  que  I'eau  de 
mer  pouvait  penetrer  dans  la  lagune  a  maree  haute,  mais  ne  pouvait  en 
sortir.  Dans  I'interval  de  deux  ans  la  teneur  en  sel  de  cette  vaste  lagune 
d'une  superficie  d'environ  27  km"  avait  augmente  suffisamment  par  cause 
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de  Tevaporation    pour  empecher  compl^tement   le   developpement    des 
^noph^les. 

•  Ceci  ponrrait  presque  etre  considere  comme  une  mesure  antilarvaire 
plut6t  que  biologique,  mais  son  efficacite  est  probablement  due  surtout 
aux  modifications  apportees  k  la  vegetation.  Les  larves  d'elutus  dispani- 

•  rent  compl^tement  avant  que  la  teneur  en  sel  n'ait  atteint  la  dose  mor- 

•  telle  minimum  de  20  pour  1000.  Le  plancton  et  les  algues  etaient  sans 
floute  plus  sensibles  au  sel  que  les  larves.  La  destruction  et  la  decom- 
position de  la  vegetation  rendirent  alors  Teau  impropre  au  developpe- 
ipent  des  anopheles. 

•  Le  type  de  vegetation  et,  par  suite,  dans  une  large  mesure,  I'esp^ce 
anophelienne  des  gites  k  larves  ordinaires,  sont  fonction  de  la  profondeur 
de  Teau,  et  la  temperature  depend  probablement  du  meme  facteur.  Dans 
I'eau  peu  profonde,  la  vegetation  est  apte  ketre  submergee  et  horizontale, 
tandis  que  dans  Teau  plus  profonde  est  verticale  et  emergeante;  lorque  I'eau 
atteint  plus  de  deux  metres  de  profondeur,  il  n'y  a  habituellement  plus 
de  vegetation  du  tout  et  point  de  larves.  Ainsi  le  dragage  des  bords  du 
lac  de  Paola  dans  les  Marais  Pontins,  a  cree  une  eau  profonde  sur  les 
bords  revetus  et  a  diminue  la  vegetation  et  le  developpement  des  anophe- 
les. Les  fluctuations  du  niveau  de  Teau  changent  frequemment  le  type  de 
vegetation  et  suppriment  souvent  les  gites  k  larves.  A  Fiumicino,  par  exam- 
ple, Tutilisation  de  Teau  du  lac  de  Porto  pour  Tirrigation  et  son  rempla- 
cement  par  de  Teau  du  Tibre  amenee  au  moyen  de  pompes,  produit  un 
changement  continuel  du  niveau  du  lac,  ce  qui  a  detruit  compl^tement, 
en  moins  de  trois  ans,  toute  la  vegetation  flottante.  II  n'y  existe  plus 

•  de  gites  a  larves   et   il   n'est  pas  necessaire  de  petroler  ni  d'utiliser  le 

•vert  de  Paris. 

En  regie  generale,  la  bonification,  c'est-a-dire  Tassechement  des  ma- 
rais par  le  drainage,  Tadjonction  de  chaux  et  d'engrais  dans  le  sol,  I'in- 
troduction  de  Tirrigation,  produisent  des  modifications  subtiles  dans  Teau 
de  surface,  qui  affecteront  graduellement  les  races  de  maculipennis  dent 

•  les  gites  se  trouvent  dans  la  region.  Dans  les  Marais  Pontins,  nous  avons 
observe,  au  cours  des  deux  derni^res  annees,  un  changement  progressif 
du  type  d'anoph^les  captures  dans  les  abris.  Velutus  et  le  labranchiae, 

'  les  principaux  ennemis  des  fermiers  de  I'Europe  meridionale,  ont  diminue 
de  nonibre  lentement  par  rapport  au  messeae  et  au  melanoon  et  nous  som- 
.'tnes  peut-etre  les  temoins  et  Taction  progressive  d'une  modification  bio- 
Iqgique  qui,  en  fin  de  compte,  pourra  etre  tout  aussi  efficace  pour  la  di- 
sparition  du  paludisme  que  I'elimination  de  celui-ci  par  le  drainage  et  le 
revetement  de  caiiaux  de  surface  qui  servaient  de  gites  k  larves. 

Vous   ne   devez   ])as  croire   que   .seal   YA.  maculipennis  comprenne 
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des  races  ayant  des  habitades  d'alimentation  et  de  reproduction  differentes. 
II  n'existe  que  12  ou  14  anopheles  dangereux  dans  le  monde  et  Ton  a.* 
d6ja  rapporte  que  plusieurs  d'entre  eux  semblent  se  comporter  diflfe-^  • 
remment  suivant  les  pays.  Les  ladlowi,  hyrcanus,  maculatus  et  pseudo- 
punctipennis,  pour  n'en  citer  que  quelques-uns,  sont  vecteurs  dans.un 
endroit  et  pas  dans  un  autre.  En  Afrique,  le  gambiae  et  le  funestus  se  re- 
produisent  dans  des  conditions  tout  k  fait  differentes  suivant  les  regions. 
Voici  un  champ  d'etude  tr^s  important.  Neanmoins,  on  ne  peut  s'attendre 
a  ce  que  la  nature  ait  et^  assez  aimable  pour  revetir  les  oeufs  des  diverses 
races  de  couleurs  differentes,  comme  elle  Ta  fait  pour  les  races  d'A. 
maculipenntSy  afin  de  nous  permettre  de  les  distinguer. 
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Institut  de  Mai^ariologie  -  Rome 


Les    races   i^ Anopheles    maculipennis 

Dr.    L.    W.   AMtett 

lira  CONFERENCE 

(Cours  international  de  Malariologie,  Rome   1935) 


Let  Paradoxes  da  Paladitme. 

Lorsque  Grassi  et  ses  collaborateurs  eurent  prouve,  en  1898,  <iue  le 
paludisme  humain  etait  transmis  par  une  certaine  esp^ce  de  moustiques 
SLppelos  Anopheles,  Grassi  estima  que  ces  demiers  pou vaient etre  cpnsid^res 
dorenavaiit  comme  le  spie  della  malaria  (les  espions  du  paludisme).  En 
d'autres  termes.  partout  oil  Ton  trouvait  des  anoph^es,  on  aurait  pu  ren- 
contrer  egalement  du  paludisme.  Cependant,  on  decouvrit  plus  tard  qu'il 
existait  six  espies  europeennes  d'anophdles  et  que  seules  trois  d'entre  elles. 
—  les  maculipennis,  les  elutus  et  les  superpictus  —  pouvaient  transmettre 
le  paludisme.  Peu  de  temps  apr^s,  Celli  et  d'autres  observ^rent  que 
meme  le  maculipennis  n'etait  pas  un  vecteXir  partout  oti  on  e  rencbn- 
trait.  En  effet,  Meigen  qui  denomma  maculipennis  Tesp^ce,  n'etait  abso- 
lument  pas  convaincu  qu'il  piquat  I'homme,  car  dans  la  region  du 
Luxembourg  oti  il  Tetudia  —  ainsi  que  le  biiurcatus  —  cet  anoph^e 
avait  peu  de  contact  avec  les  etres  humains.  Une  etude  plus  approfondie 
revela  que  Ik  oil  le  maculipennis  transmettait  vraiment  le  paludisme,  son 
comportement  avait  quelque  chose  d'irrationnel.  Le  nombre  de  maquli- 
pennis  n'etait  pas  toujours  en  proportion  directe  avec  Tintensite  de  Ten-. 
demie.  En  fait  ainsi  que  Celu  I'a  ecrit  il  y  a  plus  de  25  ans,  ce  nombre 
est  souvent'en  proportion  inverse. 

Ceci  n'etait  qu'un  seul  des  nombreux  paradoxes  touchant  le  paludi- 
sme, connus  des  premiers  malariologistes.  La  relation  entre  le  paludisme 
et  les  marais  (paludi)  n'existait  pas  toujours.  En  effet,  en  Italic  la  plu- 
part  du  paludisme  ne  se  rencontrait  pas  dans  les  marais  de  a  vallee  du 
P6,  mais  bien  dans  les  regions  accidentees  telles  que  la  Sardaigne,  la  Basi- 
licate  et  la  Sicile.  Une  autre  anomalie  consistait  dans  le  fait  qu'en  Europe 


septentrionale  le  paludisme  precedait  chaque  annee  la  saison  anophelienne 
au  lieu  de  la  suivre.  En  Angleterre,  dans  les  Pays-Bas,  en  Allemagne  et 
en  Russie,  le  point  culminant  du  paludisme  se  plafait  en  mai  et  cdui  de 
Tanophelisme  en  juillet. 

La  croyance  des  premiers  malariologistes  en  la  theorie  qui  voulait  que 
le  paludisme  ne  puisse  etre  transmis  que  par  les  moustiques,  a  parfots 
ete  ebranlee  par  ces  anomalies,  mais  depuis  lors  tout  a  ete  explique  de 
mani^re  satisfaisante.  Le  paludisme  des  regions  accidentees,  soi-disant 
paradoxal,  etait  du  aux  motistiques  dont  les  gites  k  larves  se  trouvent 
dans  les  eaux  courantes ;  en  realite,  etant  donne  la  distribution  de  cette 
maladie  dans  le  monde  entier,  le  mot  «  paludisme  »  est  aussi  inapproprie 
que  le  mot  «  malaria »  lui-meme.  L'apparition  du  paludisme  au  debut  du 
printemps  fut  reconnue  comme  attribuable  aux  moustiques  de  T  annee 
precedente.  Une  des  souches  principales  de  PL  vivax  de  TEurope  septen- 
trionale reste  k  Tetat  latent  pendant  8  k  lo  mois  et  provoque  ensuite  un 
accfes  primaire  au  debut  du  printemps. 

Mais  le  paradoxe  de  Tanophelisme  sans  patidisme  resta  une  enigme 
pendant  plus  d'un  quart  de  si^cle,  enigme  qu'il  etait  indispensable  de 
resoudre  etant  donne  qu'elle  paralysait  le  travail  sur  la  prevention  du 
paludisme. 

II  semblait  illogique  k  un  grand  nombre  de  personnes  de  depenser 
des  sommes  importantes  du  tresor  public  pour  efFectuer  des  essais  im- 
parfaits  en  vue  de  diminuer  les  gites  des  moustiques,  si  le  nombre  des 
anopheles  avait  si  pen  de  rapport  avec  le  paludisme.  La  lutte  contre  le 
moustique  etait  generalement  consideree  comme  une  methode  ameri- 
caine  due  au  succ^s  remporte  par  les  Americains  k  Panama,  et  la  Commis- 
sion du  paludisme  de  la  Societe  des  Nations  envoya  un  petit  comite  aux 
Etats-Unis  .pour  y  etudier  les  causes  du  succ6s  des  methodes  utilisees  dans 
ce  pays.  A  son  retour,  le  Comite  declara  qu'il  semblait  y  avoir  trte  peu 
de  paludisme  endemique  aux  Etats-Unis  et  que  si  cette  maladie  etait  en 
regression,  cela  dependait  plutot  des  progr^s  sociaux  et  economiques, 
que  des  mesures  preventives  appliquees  par  les  organisations  d'hygi^ne. 
Je  ne  crois  pas  que  la  Commission  ait  pris  en  consideration  les  quantites 
considerables  de  canaux  de  drainage  souterrain  construits  dans  ce  pays, 
ni  la  protection  mecanique  des  habitations  contre  les  moustiques. 

Je  me  suis  occupe  de  travaux  antipaludeens,  aussi  bien  en  Amerique 
qu'en  Europe  et  je  suis  persuade  que  la  raison  principale  du  succ^s  rem- 
porte en  Amerique  reside  dans  le  fait  qu'on  avait  affaire  dans  ce  pays  a 
des  anopheles  ne  se  reproduisant  que  dans  de  Teau  stagnante.  Par  conse- 
quent les  fleuves  perpetueux  a  f aible  courant,  en  Sardaigue  et  en  Sicile  qui 
sont  la  source  principale  de  ranophelisme  et  du  paludisme  dans  ces  regions. 


ne  seraient  pas  du  tout  nuisibles  et  ne  seraient  pas  pris  en  consideration, 
pour  rapplicatiou  de  mesures  antilarvaires,  dans  aucun  endroit  des  Etats- 
XJnis,  oh  le  vecteur  du  paludisme  c'est  le  quadrimaculatus.  Si  les  eaux 
sont  mises  en  mouvement  au  moyen  de  canaux  de  drainage,  les  anopheles 
ne  les  utilisent  plus  comm^  gites  k  larves.. 

En  Europe,  I'eau  h  faible  courant  des  grands  canaux  de  «  bonifica- 
tion »  constitue  souvent  des  gites  k  larves  plus  prolifiques  pour  les 
axLophdles  que  les  marais  qu'ils  remplacent  I 

Neanmoins,  I'existence  en  Europe  de  vastes  regions  a  population 
trte  dense,  oil  Ton  rencontre  un  nombre  prodigieux  d'anoph^es  sans  le 
moindre  paludisme,  a  tou jours  presente  un  obstacle  theorique  k  la  lutte 
antipaludeenne  par  la  destruction  de  ces  insectes.  Chacun  sentait  qu'il 
pouvait  exister  u|ie  methode  biologique  capable  d'enrayer  la  transmission 
du  paludisme,  sans  qu'il  soit  necessaire  de  reduire  le  nombre  des  anophfe- 
les.  On  ne  tarda  pas  k  decouvrir  que  pratiqueraent  chaque  partie  de 
I'Europe  possedait  sa  population  anoph^lienne,  mais  que  le  paludisme 
n'etait  transmis  que  dans  fort  pen  de  regions.  Dans  le  cas  du  macidipen- 
nis,  son  rapport  avec  le  paludisme  constituait  plutdt  une  exception  que 
la  r^gle.  II  etait  important,  par  consequent,  d'etudier  les  causes  de  I'ano- 
phelJsme  sans  paludisme,  soit  pour  pouvoir  imiter  le  mecanisme  naturel 
encore  secret  de  celui-ci,  soit  pour  examiner  au  moins  la  possibilite  de 
produire  artificiellement  les  memes  resultats. 


Theories  tar  la  ditparition  naliirelle  do  iMdaditme. 

Quelles  pouvaient  bien  etre  les  raisons  de  la  disparition  naturelle  du 
paludisme  dans  d'aussi  nombreuses  regions  d'Europe  completement 
dissemblables  ?  II  va  de  soi  que  plusieurs  theories  furent  emises.  I^e 
prof.  Fermi  en  a  public  recemment  une  longue  liste  couvrant  plusieurs 
pages.  Les  malariologistes  fuient  bientdt  plus  interesses  par  les  anophMes 
qui  ne  transmettaient  pas  le  paludisme  que  par  ceux  qui  etaient  vecteurs. 
Nous  ne  pouvons  citer  ici  que  quelques  exemples  generiques  de  ces 
theories. 

II  y  a  peu  de  temps  encore,  la  croyance  etait  largement  repandue  que 
dans  certaines  regions  le  maculipennh  eta^t  refractaire  a  Tinfection  palu- 
deenne.  Dans  les  rizi^res  de  Vercelli  et  de  Toscane,  ainsi  que  dans  les  re- 
gions irriguees  du  delta  du  P6,  il  etait  souvent  possible  de  compter  jusqu'Ji 
50.000  anopheles  dans  une  seule  etable  et  Ton  affirmait  que  bien  qu'ils 
piquassent  frequemment  les  etres  humains,  ils  etaient  incapables  de  trans- 
mettre  le  paludisme.  A  ce  propos,  il  fut  heureusement  possible  de  faire 


une  experience  decisive  :  lorsque  la  malariatherapie  fut  utilisee  sur  une 
large  echelle  centre  la  paralysie  gcnerale  progressive,  une  station  fut 
etablie  k  Rome  pour  la  transmission  du  paludisme  par  les  moustiqaes 
infectes.  Afin  d'eviter  I'utilisation  d'insectes  deja  infectes  naturellement. 
les  anopheles  furent  recueiUis  dans  des  regions  k  anophelisme  sans  palu- 
disme et  Ton  observa  qu'ils  pouvaient  £tre  infectes  sans  la  moindre  diffi- 
culte. 

.  On  suggera  alors  que  Thomme  etait  peut-etre  plus  resistant  au  palu- 
disme dans  ces  regions.  On  fit  observer  que  le  paludisme  avait  commence 
dk  disparaitre  de  I'ltalie  du  Nord  lorsque  les  conditions  de  vie  de  la  po- 
pulation s'amelior^rent. 

D'apres  un  vieux  dicton  « la  malaria  vien  della  pentola  »  (le  paludisme 
vient  de  la  marmite)  et  Ton  croyait  que  Tun  des  effets  de  la  prosperite 
etait  la  suppression  du  paludisme.  On  a  fait  observer  que  la  famine  pre- 
cedait  generalement  les  epidemics  du  nord  de  I'lnde.  L'essai  le  plus  en- 
thousiaste  et,  en  meme  temps,  le  plus  desastreux,  base  sur  cette  theorie, 
a  ete  celui  tente  en  1897  par  F.  Cirio,  fabbricant  de  conserves  de  fruits. 
II  eta,blit  une  colonic  agricole  de  Venitiens  sur  les  champs  vastes  et  fer- 
tiles  —  mais  inhabites  —  des  Marais  Pontins.  II  avait  I'habitude  de 
dire :  « Ma  che  malaria  ! »  (I^e  paludisme  ?  Quelle  histoire !).  t  Le  paludisme 
entre  par  la  cuisine.  Je  vais  leur  donner  de  la  viande,  du  vin,  du  cafe  et 
des  quantites  de  quinine  ».  Le  Dr.  Cardinau,  medecin  de  Terracina,  ecri- 
vait  plus  tard  :  « II  y  avait  de  quoi  emouvoir  aux  larmes  de  voir  ces  robu- 
stes  colons  descendre  de  leurs  montagnes  rayonnant  de  sante  et  etre 
frappes,  comme  par  la  foudre,  par  le  paludisme  pernicieux,  contre  lequel 
ni  la  nourriture  abondante  fournie  par  Cirio,  ni  la  quinine  que  je  distri- 
buais  largement,  ne  parvenait  k  elever  une  barri^re  ».  Cet  essai  n'est  peut- 
.etre,  pas  concluant ;  mais,  en  etudiant  le  terrain,  on  observe  qu'en  Europe 
tout  au  moins  ce  ne  sont  pas  les  populations  vivant  dans  des  conditions 
economiques  defavorables  qui  souffrent  le  plus  du  paludisme  endemique. 
L'attention  fut  portee  alors  sur  les  facteurs  de  milieu.  En  1903  deja, 
BoNSKRVizi  avait  observe  1' attraction  des  etables  pour  le  maculipennis. 
II  semblait  possible  que  L^  011  se  trouvaient  de  nombreux  animaux  domes- 
tiques,  dans  des  etables  «  odoriferantes  »,  les  maculipennis  fussent  pres- 
que  completement  detournes  des  habitations.  II  etait  evident  que  les 
moustiques  frecjuentaient  de  preference  des  endroits  sombres,  humides, 
sans  courants  d'air  et  qui,  en  meme  temps,  leur  offrent  la  possibilite  de 
s'alimenter  la  niiit.  Les  habitations  n'attireraient  par  consequent  pas  les 
moustiques  si  elles  etaient  seches,  aerees  et  bien  eclairees.  Un  des  resul- 
tats  de  la  prosperite  avait  ete  de  mettre  a  la  disposition  des  populations 
rurales  des  habitations  plus  confortables,  et  de  nombreuses  personnes 
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.crurent  que  cette  mesure  non  specifique  vaincrait  le  paludisme.  D'aprte 
r  opinion  dominante,  le  paludisme  etait  une  maladie  sociale  qui  persistait 
grace  a  I'ignorance  et  a  la  pauvrete  et  les  progrte  de  a  civilisation  suffi- 
raient  avec  le  temps  k  le  supprimer  de  n'importe  quelle  region.  I^e  pro- 
fesseur  Marchoxjx  me  dit  un  jour :  «  Vous,  Americains,  vous  etes  impa-' 
tients ;  vous  devez  faire  les  choses  en  hate.  Nous  qui  disposons  de  plus 
de  temps  et  de  moins  d' argent,  nous  croyons  que  le  progrfes  social  et  eco- 
nomique  des  populations  supprimera  le  paludisme  avec  le  temps ».     ♦ 

De  fait,  les  mesures  de  «  bonification  j»  du  nord  de  Tltalie,  qui  out  ete 
appliquees  depuis  des  sidles,  ont  supprime  le  paludisme  sans  diminuer  le 
nombre  des  anopheles.  Cette  theorie,  aussi  attrayante  soit-elle,  n'est  pjus 
soutenable.  Une  investigation,  m§me  peu  approfondie,  montrera  que  les 
regions  k  endemic  paludique  opiniatre,  sont  loin  d'etre  les  plus  retardees,  • 
les  plus  miserables  et  les  plus  ignorantes  d'Europe.  II  suffit  de  noter  que 
le  paludisme  continue  k  etre  transmis,  annee  apr^s  annee,  dans  la  Hol- 
lande  du  Nord,  dans  certaines  parties  de  TAUemagne  septentrionale,  et  * 
dans  rinterieur  de  la  Venetie,  alors  qu'il  a  completement  disparu  du  Sud  . 
de  la  France,  de  Naples  et  du  delta  du  Nil. 

En  1920,  RouBAUD  proposa  une  nouvelle  theorie,  basee  sur  la  rivalite 
des  anopheles  en  quete  de  nourriture.   Ceux  munis  d'organes  aigus  plus 
forts  pourraient  s'attaquer  plus  efficacement  aux  animaux  domestiques  k  . 
I>eau  epatsse  et  tendraient  k  supplanter  les  insectes  plus  faibles,  qui  ne 
peuvent  piquer  que  Thomme.  Cette  puissance  maxillaire  serait  transmise 
aux  descendants  de  Theureux  groupe  et  de  cette  fa9on  naitrait  une  rac^ 
qui  ne  s'attaquerait  qu'aux  animaux  et  ne  transmettrait  plus  de  paludi- ' 
sme.  Ce  fait  a  son  importance,  car  pour  la  premiere  fois  Ton  employait 
le  mot  «  race »  en  rapport  avec  1*^4 .  maculipennis.  Cette  theorie  n'a  pa$  . 
ete  unanimement  acceptee,  ainsi  que  le  proposait  Roubaud.  Le  paludi- 
sme n'a  disparu  de  I'Europe  septentrionale  qu'au  cours  du  si^le  passe, 
et  il  n'est  pas  probable  que  depuis  lors  une  nouvelle  race,  incapable  de 
se  croiser  avec  la  souche  dont  elle  est  issue,  ait  eu  le  temps  de  surgir. 
Nous  croyons  que  des  espies  differentes  ont  des  indices  maxillaires  dif- 
ferents,  mais  que  la  meme  espece  de  moustique,  qu'elle  soit  trouvee  dans  , 
une  etable  ou  dans  une  chambre  a  coucher,  aura,  en  moyenne,  le  meme 
nombre  de  dents.  Barber,  utilisant  la  methode  des  precipitines,  a  observe 
de  nombreux  moustiques  infectes  dont  I'estomac  etait  plein  de  sang  de 
vache,  ce  qui  prouve  que  le  meme  insecte  pent  piquer  —  et  pique  — 
les  animaux  et  I'homme. 

Quelques  annees  plus  tard,  des  observateurs  hollandais  (De  Buck, 
SwELLENCREBEL  et  d'autres)  ont  decrit  deux  especes  de  maculipennis  dans 
les  Pays-Bas  :  un  type  de  petite,  et  un  de  grande  taille.  On  les  a  decou- 
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vert  en  mesntaat  leurs  ailes,  qui  se  sont  trouv^es  §tre  proportionnees 
k  la  taille  dii  moustique.  I,es  macropt^res  (ailes  longues)  avaient  cotnme 
gites  a  larves  des  eaux  douces  et  hibemaient  compl^tement  en  hiver ; 
les  mtcFopt^res  (ailes  courtes)  pondaient  dans  des  eaux  saumatres  et 
n'hibernaient  pas.  Un  changement  physiologique  s'operait  en  antomoe 
dans  les  micropt^res,  de  sorte  que  tout  en  continuant  k  rechercher  le 
sang,  ce  dernier  ne  stimulait  plus  les  fonctions  ovanennes  et  les  insectes 
n'epiouvaient  plus  le  besoin  de  pondre.  lis  choisissaient  pour  passei  tout 
I'hiver,  une  etable  ou  une  habitation  chaude.  Si  I'une  ou  I'autre  d'entie 
elles  se  trouvait  itre  infect^,  ou  si  un  membre  de  la  famiUe  etait  porteur 
de  gametocytes,  il  en  resultait  k  la  fin  de  I'hiver  une  infection  de  presque 
tous  les  etres  huinains  habitant  la  maison  et,  par  suite,  des  autres  ano- 
pheles qui  se  seraient  refugi^f  sous  le  meme  toit. 

Nous  possedons  ainsi  un  example  de  diff^renciation  raciale  des  mou- 
stiques,  d'rtt  il  resulte  qu'une  seule  des  esp^ces  est  vectrice  du  paludisme. 
Ce  fait  constitue  evidemment  un  cas  special,  etant  donne  que  nous  trou- 
vons  egalement  des  micropt^res  en  France,  en  Belgique  et  en  Italic,  ob  ils 
ne  sont  jamais  vecteurs  du  paludisme.  En  ce  qui  concerne  !es  differences 
d'hibernation  dans  le  bassin  mediterraneen,  il  etait  naturellement  tout 
k  fait  evident  qu'elles  n'avaient  aucun  rapport  avec  le  probl^me  du  palu- 
disme. 

Let  racM  d'A.  mocalfpcnnto. 

Eu  1926  MissiROLi  et  moi-meme,  nous  nous  attaquames  au  ptobl^ 
me  d'une  autre  mani^re.  D'apr^  nous,  la  seule  raison  pour  laquelle  un  ano- 
ph^le  susceptible  de  transmettre  le  paludisme  n'etait  pas  vecteur,  resi- 
dait  dans  son  contact  insuffisant  avec  I'homme.  Nous  entreprimes  done 
d'evaluer  le  degre  de  ce  contact  par  des  methodes  quantitatives,  dans 
des  regions  hyper-end emiques,  epidemiques  et  non  paludeennes.  Nous 
eumes  recours  a  la  methode  des  precipitines,  etablie  par  Uhlenhuth  et 
commuiiement  employee  actiiellement  dans  les  recherches  medico-legales 
pour  determiner  la  source  des  taches  de  sang  suspectes.  Le  resultat  fut 
tel  que  nous  le  prevoyious  :  une  proportion  elevee  des  moustiques  prove- 
nant  de  regions  tr^s  impaludees  contenait  du  sang  humain,  tandis  que 
I'cstomac  des  insectes  captures  dans  des  regions  d'anophelisme  sans  pa- 
ludisme n'en  contenait  pour  ainsi  dire  point.  Par  exemple :  k  Fiumicino, 
clans  le  delta  du  Tibre,  8^*^  des  moustiques  captures  dans  les  chambres 
U  toucher  donnereiit  un  resultat  positif  en  ce  qui  concerne  le  sang  humain, 
inais  a  Valdichiana,  en  Toscane,  pas  une  maculipenttis  n'a  ete  trouve 
jusqu'a  present  avec  du  sang  humain  dans  I'estomac.   Cette  constatation 
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n'avait  aucun  rapport  avec  Tattrait  des  habitations  pour  les  anopheles, 

<:ar  k  Fitimicino  les  maisons  etaient  neuves  et  protegees  mecaniquement 

—  bien  qu'imparfaitement  -r-,  alors  qu'en  Toscane-  elles  etaient  vieilles 

et  sombres.  Nous  etions  persuades  qu'il  s'agissait  d'une  question  de  race, 

mais  une  comparaison  des  moustiques  des  deux  regions,  trte  eloignees 

Tune  de  I'autre,  ne  revela  aucune  difference  entre  eux.   I^es  recherches  \ 

jse  concentr^rent  maintenant  sur  la  definition  de  ces  deux  races  biologiques  .i 

afin  de  nous  permettre  de  distinguer  entre  les.«  amis  »  et  les  «  ennemis  ».  .i 

Nous  avons  invite  le  professeur  Martini  de  Tlnstitut  de  Medecine  Tropi- 

cale  de  Hambourg,  k  collaborer  avec  nous,  mais  nos  etudes  sur  les  soies 

des  larves  et  I'hypopygium  des  males  eurent  peu  de  succte  au  debut. 

En  1924,  alors  que  Van  Thiel  mesurait   les  ailes  des  moustiques 
hollandais,  Falleroni,  un  inspecteur  retraite  de  la  Sante  Publique  d'lta- 
lie,  faisait  une  importante  decouverte,  d'aprte  laquelle  les  femelles  de  ma- 
culipennis  pondaient  un  certain  nombre  d'oeufs  d'esp6ces  differentes. 
II  decrivit  deux  types  generaux  :  des  oeufs  fonces  et  des  oeufs  clairs  et 
les  nomma  messeae  et  labranchiae  (d'apr^s  deux  de  ses  amis  du  Service 
de  la  Sante,  les  Docteurs  Messea  et  Labranca).   Cependant,  ce  ne  fut 
que  7  ans  plus  tard  que  Martini,  Missiroli  et  moi-meme  songeames  k 
^ppliquer  cette  observation  de  fa9on  pratique.  Nous  commencames  par 
recueillir  des  oeufs  de  moustiques  de  toutes  les  parties  de  T  Europe  et 
nous  en  trouvames  6  differentes  sortes,  qui  avaient  toutes  ete  remarquees 
par  Falleroni,  mais  pas  baptisees  par  lui.  Fait  important :  deux  de  ces 
espies  etaient   toujours  absentes  des  regions  non  impaludees ;   Tune, 
Vilutus,  que  nous  considerons  pour  plus  de  facilite,  comme  appartenant 
-au   groupe  maculipennis,  I'autre,  le  labranchiae.   Chacun  de  ces  types 
d'oeufs  fut  trouve  dans  certaines  parties  de  I'Europe  a  I'etat  de  souche 
pure  et  il  etait  clair,  d'apr^s  les  etudes  des  habitudes  des  anophMes  de 
ces  regions,  que  nous  avions  affaire  k  six  races  diverses  de  maculipennis. 
Celles-ci  se  differencient  par  certaines  soies  larvaires  et  la  forme  d'une 
epine  de  I'hypopygium,  mais  ces  caracteristiques  chavauchent  a  un  tel 
point  et  sont  si  variables,  qu'il  ne  nous  est  pas  encore  possible  de  distin- 
guer les  femelles  ou  les  males  d'une  race,  de  ceux  d'une  autre  race.  L'in- 
-dice  maxiUaire  indique  par  Roxjbaud  semble  maintenant  avoir  une  si- 
gnification differente  de  celle  qu'il  proposait    Sa  valeur  depend  de  la 
race  de  I'insecte  et  non  pas  de  la  presence  ou  de  I'absence  d'animaux 
domestiques  stabules  dans  la  region.  I^a  rivalit^,  si  elle  existe,  se  deve- 
loppe  dans  I'eau  entre  les  larves  et  non  dans  I'air,  entre  les  adultes,  Ce 
pendant,  ce  fait  costituerait  encore  une  caracteristique  importante,  s'il 
se  trouvait  qu'il  influen5a  de  quelque  mani^re  que  ce  fut  les  habitudes 
d' alimentation  des  races. 
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L' Italic  semble  etre  le  seul  pays  dans  lequd  ces  six  races  sont  pre- 
sentes.  Parmi  celles-ci,  Vatroparvus,  le  typicus  le  mdanoon  et  le  messeae 
ne  transmettent  pas  habituellement  le  paludisme.  Cette  maladie  se  li- 
mite  done  dans  ce  pays  k  Thabitat  de  Veluius  et  plus  particuli^rement  du 
labranchiae,  etant  donne  que  le  premier  est  plutdt  rare  en  Italie.  II  est 
curieux  que  Vatropartms,  qui  est  un  des  t^'pes  inoffensifs  en  Italie,  soit 
un  vecteur  du  paludisme  en  Espagne,  au  Portugal  et  le  seul  transmet- 
teur  au  nord  des  Alpes.  La  raison  pour  laquelle  il  transmet  le  paludisme 
dans  une  region  et  pas  dans  une  autre,  est  un  myst^re  que  nous  envisa- 
gerons  dans  ma  prochaine  conference.  Comme  pour  Vdutas  et  le  labran- 
chiae,  ses  gites  k  larves  se  trouvent  dans  les  eaux  saumatres  et,  du  fait 
qu^  tous  les  vecteurs  d' Europe  poss^dent  cette  caracteristique  generale, 

•  le  paludisme  tend  k  suivre  le  littoral.  Certaines  exceptions  ne  font  que 
cohfirmer  cette  r^gle,  car  alors  qu'il  existe  des  regions  cdtiftres  (Viareg- 
gio,  l^aples)  sans  paludisme;,  on  a  remarqu^  que  les  gites  a  larves  qui 
s*y  trouvent  contiennent  de  Teau  douce  et,  bien  qu'il  y  ait  des  regions  k 

.  Tihterieur  des  terres  qui  sont  impaludees  (Diamantina,  Sicile),  on  observe 

souvent  qu'elles  sont  caracterisees  par  des  sources  ou  des  lacs  d'eau  salee. 

La  distribution  du  ])aludisme  en  Europe  coincide   par  consequent 

avec  celle  des  races  dangereuses  du  macuUpenniSy  et  si  ce  les-ci  sont  dange- 

r^uses,  c'est  parce  qu'elles  persistent  k  p^n^trer  dans  les  maisons  et  k  pi- 

•  quer  les  habitants  ik  meme  oti  les  animaux  domestiques  sont  trte  noin- 
breux.  Ainsi  que  nous  disons  que  les  races  inoflFensives  sont  detournees  des 
habitations  par  les  etables.  Par  consequent,  une  carte  de  I'Europe  indi- 
quant  la  distribution  du  paludisme  pent  etre  aussi  bien  employee  pour 
illustrer  la  distribution  des  races  dangereuses  de  maculipennis.  Cette  di- 
stribution depend  des  types  de  gites  k  larves  observes  dans  chaque  loca- 
lite.  En  r^gle  generale,  le  messeae  pref^re  Teau  stagnante  des  grandes 
vallees  fluviales  de  Tinterieur  de  TEurope  et  le  melanoon  les  rizi^res  et 
les  marais  d'eau  douce.  Par  contre,  le  typicus  marque  une  preference 
'pour  les  regions  montagneuses  arrosees  de  cours  d'eau  alimentes  par  des 
sourcer.  et  c'est  generalement  la  race  des  hautes  terres.  Les  trois  autres  " 

•  races  pieferent,  ainsi  que  je  I'ai  dejk  mentionne,  I'eau  leg^rement  salee 
des  lacs  et  des  marais  du  littoral,  mais  I'atroparvus,  qui  en  tant  que  vec- 
teur du  paludisme  constitue  parfois  une  exception,  en  est  egalement  une, 
quant  au  clioix  de  ses  gites  a  larves  dans  certaines  regions.  En  Espagne, 
par  exemple,  on  le  trouve  sur  le  plateau  central,  se  reproduisant  dans  de 
I'eau  parlaitenient  douce,  sans  une  teneur  minerale  elevee.  II  existe  ainsi 
de  nombreux  problemes  ecologiques  et  epidemiologiques  en  relation 
avee  les  races,  mais  nous  ne  nous  tromperoiis  pas  en  affirmant  que  les 
regions  de  paludisme  cndeniiqi:c  d'luirope  sont  celles  dans  lesquelles  les 
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races  dangereuses  se  sont  so  idement  «  ritranchees »,  tandi^  que  celles  -que 
constituent  les  «  places  fortes  »•  des  races  inoffensives  sont  appelees  regions  ' 
a  anoph^lisme  sans  paludisme ;  cet  etat  de  choses  a,  par  consequent,  tr^s 
pen  de  rapport  avec  la  prosperite  de  la  population  ou  le  niveau  general 
de  vie  des  individu^.  II  s'agit  la  d'un  phenom^ne  biologique  lie  aux  diflfe- 
rences  d'habitudes  alimentaires  de  varietes  du  maculipennis  pas  uniior  « 
mement  distributes. 


Position  syttimatique  dot   races. 

t 

Quelle  est  la  position  systematique  de  ces  varietes  ou  races  ?  I^'ento- 
mologiste  repugne  &  accepter  une  nouvel  e  esp^e  qui  n'est  bas^e  que  sur 
des  modules  d'oeufs  ou  sur  le  comportement  des  insectes.  I^es  experts  en 
genetique  reconnaissent  d'autre  part  des  races  biologiques,  lorsqu'une . 
esp^e  peut  etre  divisee  en  groupes  se  recontrant  dans  la  meme  localite 
et  montrant  des  diflFerences  biologiques  nettes,  mais  pour  ainsi  dire  aucune 
anatomique.  De  tels  groupes  ne  se  croisent  naturellement  pas  entre  eux, 
sinon  les  differences  ne  se  maintiendraient  pas.  Que  se  passe-t-il  done, 
avec  les  groupes  du  maculipennis:  que  Ton  trouve  souvent  melanges  dans 
la  meme  region  ?  I>s  males  distinguent-ils  les  fenielles  qui  npus  parais-  * 
sent  si  semblables  et  refusent-ils  de  s'unir  k  celles  de  la  race  etrang^re  i  , 

Ceci  a  ete  trte  difficile  h  etablir,  aussi  bien  dans  la  nature  que  dans  le 
laboratoire  ;  dans  la.  nature  du  fait  que  nous  ne  pouvons  pas  distinguer 
les  femelles  les  unes  des  autres,  et  dans  le  laboratoire  parce  qu'une  seule 
race  s'accouple  en  captivite :  Vairoparvus,  Les  entomologistes  hoUandaj^ 
ont  decouvert  neammoins  un  fait  d'une  grande  importance  pour  la  solu- 
tion de  ce  probldme  :  les  atroparuus  males  peuvent  f requemment  •  etre 
amenes  i  s'accoupler  en  captivite  avec  des  femelles  d'autres  races.  Les. 
resiiltats  de  ces  croisements  ont  ete  du  jjlus  haut  interet  et  des  plus  im- 
portants  car  dans  aucun  cas  i|s  n'ont  produit  de  generation  F^  (i^re  filia-  - 
tion)  fertile.  Ces  resultats  ont  ete  de  deux  sortes  :  ou  bien  aucune  gene- 
ration F^  viable  n'a  pu  etre  obtenue  (comme  c'est  le  cas  par  exemple 
avec  les  essais  de  croisement  entre  le  buffle  d'eau  et  la  vache),  ou  bien 
les  oeufs  produisirent  des  hybrides  bien  portants  mais  anorniaux  au  point 
de  vue  sexuel  et,  par  consequent,  incapables  de  continuer  la  race  (tel  ♦ 
que  c'est  le  cas  avec  les  mules,  qui  sont  generalement  —  mais  i)ci.s  tou- 
jours  —  steriles).  La  conclusion  de  ces  observations  est  que  dans  les  Pays-  , 
Bas  oil  trois  races  sont  melangees,  le  croisement  des  micropteres  {atro'- 
parvus)  avec  les  macropteres  (messeae  et  iypicus)  est  defniitivenient  ecarte, 
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dans  la  nature  par  une  barriere  de  st^rilite  mutuelle.  Les  males  d'autres. 
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races  refusent  de  cooperer  aux  experiences  de  crotsement  ;  mais,  etant 
donne  qu'ils  ne  fecondent  meme  pas  en  captivite  les  femelles  de  leur  espece 
il  ne  nous  est  pas  possible  de  detenniner  si  ce  fait  provient  d'une  barri^re 
naturelle  entre  les  races  ou  de  I'etat  de  captivite  incompatible  avec  I'ac- 
couplement  des  insectes  eurygames.  Neanmoins  les  resultats  di%'ers  de  la 
fecondation  par  I'atroparvus,  rev^lent  parmi  eux,  de  profondes  differences. 
Ainsi  I'atroparvus  semble  etre  particuli^iement  eloigne  de  V^lutus.  a  un 
moindre  degre  du  typicus  et  du  melanoon  et  se  rapprocher  le  plus  da  la- 
branchiae,  bien  que  I'habitat  de  ce  dernier  ne  coincide  nulle  part  avec 
le  sien. 

Ces  experiences  ont  eu  comme  resultat  inattendu  d'elever  tout  n 
coup  Vatroparvus  (et  avec  lui  les  auties  formes)  au  rang  logique  de  veri- 
table espies.  La  question  de  la  sterilite  mutuelle  est,  en  effet,  la  preuve 
la  plus  serieiise  de  la  nature  specifique  des  differences  entre  les  varietes. 
L'absence  de  croisement  rend  la  valeur  d'un  groupe  (d'aprte  Walsh)  egale 
Ji  celle  d'une  espece  que  I'on  pcut  differencier  grace  ^  des  bases  anato- 
miques,  bien  qu'il  puisse  &tre  difficile  de  lui  assigner  une  place  deffnie 
en  entomologie  systematique.  En  d'autres  teimes.  nous  possedons  main- 
tenant  une  serie  de  groupes  mutuellement  stenles  dans  une  espece  qui  a 
pu  etre,  k  un  moment  donne,  bomogine.  Que  nous  les  appelions  varietes 
ou  races,  nous  sommes  en  droit  de  les  considerer  comme  des  especes,  Ceci 
nous  aide  a  comprendre  le  comportement  different  des  varietes  de  macu- 
lipennis  en  depit  de  leur  ressemblance  phj  sique  extraordinaire.  Nous  com- 
prenons  immediatemente  la  raison  de  dissemblances  qui  peuvent  etre 
si  marquees  dans  leurs  instincts  et  habitudes,  leur  hibernation,  leiirs  gites 
k  larves  et  leurs  preferences  pour  certains  botes.  Ce  sont  ces  differences 
qui  de  certaines  races  font  des  vectrices  du  paludisme  et  qui  nous  of- 
frent  peut-etre  la  possibility  d'utiliser  des  methodes  biologiques  pour  iii- 
terrompre  la  transmission  du  paludisme. 
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RECENT  ADDITIONS  TO  OUR  KNOWLEDGE 
OF  ''ANOPHELES  MACUUPENNIS ''  RACES 

by 

L.  W.  HACKETT,  M.D.,  Dr.  P.H., 

Assistant  Director,  International  Health  Division, 
Rockefeller  Foundation. 


L     Introduction. 

The  development  of  our  knowledge  of  the  races  or  varieties  com- 
posing the  species-complex  Anopheles  maculipennis  was  carefully 
summarised  with  a  comprehensive  bibliography  by  Hackett  & 
MissiROLi  (1935).  A  brief  guide  or  key, to  the  varieties  of  A.  macu- 
lipennis was  also  printed  in  a  Quarterly  Bulletin  of  the  Health 
Organisation  of  the  League  of  Nations,  with  photographs  of  the 
accepted  egg-types  and  maps  showing  the  distribution  of  the 
varieties  as  reported  at  that  time.  There  is,  therefore,  no  need 
in  this  introduction  to  do  more  than  summarise  briefly  the  status 

of  our  knowledge  at  the  end  of  1934. 

Six  different  forms  were  then  recognised  on  the  basis  of  certain 

characters  of  the  eggs — namely  : 

(a)  The  arrangement  of  the  light  and  dark- areas  on  the 
upper  surface,  often  called  the  egg  pattern  or  design,  produced 
by  the  size  and  apical  development  of  the  papillae  of  the  exo- 
chorion,  which  in  certain  areas  are  reduced  in  size  and  height 
and  are  rounded  on  top  so  that  they  are  transparent  to  incident 
light  and  allow  the  black  chorion  to  show  through,  while  in 
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other  areas  they  are  tall,  with  exuberant,  spreading,  roughened 
tops  irregularly  stellate  in  shape  and  often  coalescing  with 
one  another,  very  refractive  to  light  and  giving,  in  their  maxi- 
mum development,  a  hoar  frost  appearance  to  the  lighter 
spots  on  the  egg. 

(b)  The  size  of  the  float  structure  as  indicated  by  the 
number  of  ribs  and  rugosity  of  the  intercostal  membrane,  the 
floats  being  superficially  described  as  being  large  or  small,  and 
rough  (rugose)  or  smooth. 

Upon  carefully  comparing  the  different  forms  of  A.  maculipennis, 
secured  by  breeding  imagines  under  identical  conditions  from 
classified  eggs  with  perfectly  clear  characters,  other  structural 
diiferences  of  a  statistical  kind  have  been  found.  The  races  differ 
in  size,  in  the  number  of  branches  and  the  form  of  certain  larval 
hairs,  and  in  the  form  and  number  of  the  external  spines  on  the 
claspette  of  the  male  hypopygium.  These  differences  can  only 
be  determined  by  averaging  a  large  number  of  cases,  and  do  not 
serve  to  identify  a  given  specimen. 

It  was  found  that  the  atroparvus  males  would  not  only  mate  with 
females  of  the  same  race  in  small  cages,  but  would  also  inseminate 
females  of  all  the  other  races,  with  viable  results  in  certain  cases. 
However,  these  experiments  in  cross-mating  showed  that  atroparvus 
possesses  a  different  genetic  affinity  for  each  of  the  other  races, 
thus  confirming  the  fact  that  these  races  differ  genetically  among 
themselves.  For  example,  the  product  of  the  cross  with  messex  is 
non-viable,  whereas  the  cross  with  labranchix  produces  an  F^ 
generation  with  normal  females  and  with  males  somewhat  less  than 
half  of  which  possess  well  developed  organs  of  reproduction.  Crosses 
with  the  other  races  may  give  a  healthy  F^  generation,  but  one  or 
both  sexes  are  sterile,  as  in  the  case  of  mules.  According  to  this 
test,  atroparvus  is  more  remote  from  the  races  messtx  and  typicus 
than  it  is  from  elutus,  which  is  recognised  as  a  different  species. 
The  cross  with  elutus  gives  non-viable  larvae  which  succumb, 
however,  at  an  advanced  stage. 

The  instincts,  behaviour  and  physiology  of  the  races  show  evident 
differences  of  such  importance  as  to  make  malaria  vectors  of  some 
and  relatively  harmless  cattle-feeders  of  others. 
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II.     Recent  Observations  on  the  Differential  Characters. 

Biometric  Studies, 

No  character  lias  yet  been  found  which  can  be  used  to  identify 
the  adults  of  the  various  races  except  in  the  case  of  A,  eluius, 
SwELLENGREBEL  (1936)  and  his  colleagues  have  reported  that,  in 
the  absence  of  tgpicuSt  the  larvae  of  messex  can  be  distinguished 
from  those  of  atroparvus  in  the  Netherlands  by  the  type  of  palmate 
hair  on  the  second  segment,  in  conjunction  with  the  number  of 
branches  of  hair  No.  2  on  the  fourth  and  fifth  segments.  The  hiber- 
nating messex  also  differs  from  the  semi-hibernating  atroparvus  by 
having  rod-shaped  salivary  glands  (de  Buck  &  Swellengrebel, 
1935).  Shute  reports  that  the  external  harpaginal  spine  of  the 
male  hypopygium  is  more  constant  in  shape  and  length  than  at 
first  supposed  and  that  it  varies  most  in  messex.  He  gives  a  key 
which    differs   somewhat   from   that   published  by  Hackett   &. 

MiSSIROLI. 

TabU  1. 

Shape  of  External  Harpaginal  Spine,  MacuUpennis  Races. 

According  to  : 


Banded  eggs  : 

Melanoon 
Messes    . . , 

Subalpinus 


Typicus 


Eggs  without  bands : 
Atroparpus    


Labrcuichia 


Always      sharp 

and  tapering 

Always      sharp 

and  tapering 

Elutus    I  Blunt    or   roun- 

I     ded 


Sbute  (1035) 


-  I 


Variable 


Blunt  or  round 


Hackett  A 
MissiROLi  (1935) 


Variable* 
Variable 


Blunt  or  round 


Always  pointed 
Always  pointed 


Variable 


Hackktt  a  Lewis 

(1035) 

(Albanian    specimens) 


Variable 

Almost  always  blun- 
tly pointed  or 
rounded 

Blunt  or  round 


*  50%  pointed. 
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It  has  been  the  custom,  in  biometric  studies  of  larval  hairs  and 
hypopygial  spines*  to  consider  each  side  of  the  specimen  as  a  separate 
case,  in  view  of  the  lack  of  S3nnmetry  often  displayed  in  these 
bilateral  characters.  This  leads  to  the  somewhat  paradoxical 
situation  that  one  half  of  a  larva  or  a  hypopygium  may  lend  weight 
to  one  classification  and  the  other  half  to  a  different  one  altogether, 
although  the  specimen  itself  may  be  undoubtedly  of  pure  race  and 
not  a  hybrid.  Furthermore,  in  the  case  of  the  number  of  branches 
of  hair  No.  2  on  the  fourth  and  fifth  segments,  an  analysis  of  a 
large  number  of  observations  shows  that  the  variation  between 
the  two  sides  of  the  same  larval  segments  is  less  than  that  between 
one  segment  and  the  next,  or  between  one  individual  and  another 
of  the  same  race.  Hence,  taking  the  two  sides  as  separate  cases 
does  not  really  double  the  basis  of  computation,  since  there  is  a 
high  correlation  between  them.  A  statistical  analysis  shows  that 
each  larva  should  be  considered  a  single  case,  and  that  with  a  suffi- 
cient number  of  specimens,  the  total  number  of  branches  of  any 
two  hairs  may  be  taken  in  practice  to  represent  the  larva,  provided 
they  are  located  on  different  segments.  It  is  probable  that  the 
same  situation  of  bilateral  correlation  exists  in  the  male  hypopy- 
gium as  well  and  that  both  sides  should  be  taken  into  account,  in 
tabulating  specimens,  as  regards  the  bilateral  symmetry  and  form 
of  the  external  spines. 

Martini  (1933)  suggests  that  the  shape  of  the  spine  on  the  dorsal 
(external)  lobe  of  the  claspette  may  be  a  function  of  its  position. 
A  twin  to  the  external  spine  is  most  like  it  if  the  two  are  side  by  side 
springing  from  the  same  level.  The  external  spine  in  messex  is 
most  apt  to  be  blunt  at  the  most  dorsal  position.  The  tendency 
to  produce  blunt  spines  decreases  from  dorsal  ventrad. 

Egg  Characters, 

The  characters  of  the  egg  still  constitute  the  only  known  method 
of  identifying  individuals.  Very  little  confusion  has  developed 
in  nomenclature.  One  or  two  authors  continue  to  employ  the  original 
classification  of  Falleroni  and  confuse  atroparvus  with  labranchix. 
Clear-cut  genetic  differences  have  long  confirmed  the  validity  of 
their  separation  into  distinct  races,  while  the  eggs  themselves  have 
only  a  superficial  resemblance.    The  brownish  atroparous  egg  is 
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slender  with  smooth  float  membranes,  while  lahranchim  lays*  a 
broad  egg  with  very  small  and  very  rugose  floats.  Airoparous  is 
found  more  and  more  to  be  an  inland  breeder  as  well  as  a  coastal 
form,  and  is  now  reported  as  far  south  as  Naples. 

It  has  been  discovered  that  the  egg  characters  are  influenced  by 
temperature,  and  also  show  variations  between  different  geogra- 
phical regions. 

(a)  Temperature, — The  early  spring  eggs,  especially  those 
obtained  from  the  generation  issuing  from  hibernation,  present 
the  most  difficulties  in  classification.  Unpublished  observations 
by  D.  J.  Lewis  in  Albania  and  by  M.  A.  Barber  in  Greece  point 
to  the  influence  of  low  temperatures  on  the  egg  or  adult  female  as 
the  main  cause  of  atypical  egg  batches  in  spring.  Barber  stated 
in  a  personal  communication  to  the  author  in  May  1935  : 

**  A  dark,  almost  black  egg  with  bands  scarcely  defined, 
grown  from  egg  to  adult  under  higher  temperatures,  will  give 
a  mosquito  which  lays  bright  typicus  eggs  with  very  sharply 
defined  bands.  " 

R.  B.  Hill  writes  from  Portugal : 

"'  From  one  batch  of  plain  dark  grey  eggs  without  a  trace 
of  pattern  the  resulting  females  laid  typical  airoparvus  patterned 
eggs." 

Rivera  &  Hill  (1935)  also  mention  that  eggs  are  lighter  in 
colour  and  smaller  at  the  height  of  summer.  In  Albania  in  mid- 
summer, Lewis  obtained  darker  eggs  experimentally  in  typicus  and 
subalpinus  by  subjecting  females  to  temperatures  of  about  16oC. 
between  ovipositions.  The  development  of  the  papillae  on  the 
exochorion  is  apparently  retarded  at  low  temperatures,  the  apical 
roughening  is  less  exuberant,  and  the  whole  appearance  of  the  egg 
is  darker,  due  to  increased  translucency  of  the  outer  coat. 

CoRRADETTi  (1934)  statcs  that  the  egg-pattern  is  a  Mendelian 
character,  and  similar  observations  have  been  made  before  with 
regard  to  other  insects.  For  example,  Jennings  (1930)  mentions 
that  the  race  of  silkworms  with  brown  eggs  differs  from  the  race 
with  slate-coloured  eggs  in  one  gene.  .  When  the  eggs  of  the  brown 
race  are  fecundated  by  slate-coloured  males,  the  resulting  eggs  are 
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slate  and  successive  generations  (since  slate  is  dominant)  foUow 
the  simple  Mendelian  rule.  However,  labranchix  females  insemina- 
ted by  atroparvus  males  laid  labranchix  eggs»  since  the  characters 
of  the  anopheline  egg  are  already  fixed  before  its  fertilisation  from 
the  spermotheca.  The  eggs  laid  by  the  first  hybrid  generation 
were  mixed,  following  the  Mendelian  rule,  not  only  as  to  pattern, 
but  also  in  shape,  and  in  the  size  and  rugosity  of  the  floats.  All 
the  eggs  of  a  single  clutch  were  alike. 

Rivera  &  Hill  (1935)  studied  the  variations  in  atropanms 
through  six  inbred  generations  derived  from  a  single  female.  The 
variations  were  not  significant  in  pattern  of  eggs  or  rugosity  of 
float  membrane.  The  eggs  became  some^^iat  lighter  in  colour  as 
summer  advanced,  while  the  floats  were  never  rough,  4  to  dP/o 
showing  occasional  rugosities.  There  was  no  variation  in  the 
palmate  hair  of  the  second  segment,  the  leaflets  being  always 
narrow  with  little  pigment,  while  the  branches  of  hair  No.  2  on  the 
fourth  and  fifth  segments  never  average  more  than  4.5.  The  wing 
length  diminished  from  5.2  in  the  original  (spring)  female  to  4.6 
in  the  sixth  (summer)  generation,  and  the  maxillary  index  also 
decreased  with  fair  regularity  from  16.5  in  the  original  female  of 
the  spring  generation  to  14.3  in  the  last  (summer)  generation. 

(b)  Geographical  differences. — Certain  variations  are  found 
between  one  region  and  another,  in  eggs  presumably  of  the  same 
race.  It  is  these  which  tempt  observers  to  make  subdivisions  of 
known  races,  and  in  certain  instances  to  create  new  race-names. 
Several  new  races  have  been  proposed  in  addition  to  the  original 
six  : 

A,  maculipennis  var.  fallax  Roubaud,  1934 — ^from  Normandy, 
France.  Differs  from  atroparvus  in  having  lai^er  floats  and  a 
branched  hair  instead  of  an  intermediate  palmate  on  the  second 
segment  of  the  larva.  Hair  No.  2  (fourth  and  fifth  segments) 
averages  more  than  4.5  branches.  The  external  harpaginal  spine 
is  blunt  as  in  messes  and  typicus.  It  is  found  breeding  in  fresh 
water,  and  has  a  lower  salt  tolerance  than  atroparvus  (Roubaud, 
Colas-Belcour,  Treillard,  1935).  It  differs  from  messese  in 
the  absence  of  bands  on  the  egg  and  rugosities  on  the  floats  ;  the 
race  is  stenogamic,  and  reproduces  indefinitely  in  captivity.  It 
crosses  easily  with  typicus  from  the  Netherlands.  It  is  zoophiloos 
and  multidentate. 
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A,  maculipennis  var.  sicauUi  Roubaud,  1935 — ^from  Rabat, 
Morocco.  Allied  to  labranchix.  Differs  in  having  a  narrower 
white  spot  on  the  wing  fringe.  Branches  of  larval  hair  No.  1, 
second  segment,  filiform  instead  of  palmate.  Eggs  more  obtuse, 
darker,  but  with  fewer  markings  than  lahranchiae. 

A.  maculipennis  var.  pergusse  Missiroli,  1935 — -from  Sicily, 
Italy.  Allied  to  labranchias.  Differs  in  having  broader,  shorter 
eggs  almost  without  markings.  Larval  and  adult  characters  not 
described. 

[Note. — Sergent,  Et.  (1935),  has  described  a  form  from  Algiers 
intermediate  between  labranchix  and  sicaulii.  It  is  evident  that 
labnmchix,  like  its  nearest  relative  atroparvus,  shows  a  number  of 
gec^aphical  variations  and  modifications.  Being  eurygamic,  the 
genetic  affinities  between  these  nearly  related  forms  cannot  yet  be 
ascertained,  and  no  attempt  has  been  made  to  test  them  in  crosses 
with  airoparvus  males.  Their  status  as  new  varieties  remains  to  be 
proved.] 

A,  maculipennis  var.  subalpinus  Hackett  &  Lewis,  1935 — 
from  Albania.  Belongs  to  the  barred-egg  group.  Differs  from 
messes^  in  having  eggs  with  smooth  float  membranes  and  fewer  ribs ; 
more  branches  to  larval  hair  No.  2  on  fourth  and  fifth  segments, 
and  invariably  a  branched  hair  instead  of  a  palmate  on  the  second 
segment.  The  external  harpaginal  spine  is  prevailingly  blunt  and 
double  as  in  typicus.  It  breeds  in  fresh-water  marshes  and  is  found 
in  the  northern  Mediterranean  basin  from  Spain  to  the  Balkans, 
particularly  in  the  uplands. 

[Note. — ^The  egg  of  this  variety  was  first  classified  as  messex  until 
it  was  found  to  have  smooth  floats,  and  then  as  melanoon^  the  des- 
cription of  which  was  expanded  to  include  both  black  and  banded 
eggs.  It  is  now  proposed  to  restrict  the  name  melanoon  to  black 
eggs  with  smooth  floats,  and  subalpinus  to  banded  eggs  with 
smooth  floats.] 

The  American  forms  of  A.  maculipennis  have  been  described 
recently  by  Hoffmann  (1936),  Dampf  (1935)  and  others.  The 
American  races  are  distinguished  by  the  presence  or  absence  of  the 
coppery  spot  on  the  wing  fringe.  According  to  Hoffmann,  the 
race  with  the  apical  bronze  spot  should  retain  the  name  occidentalis 
(Dyar  &  Knab),  and  its  range  is  given  as  extending  from  Cali- 
fornia to  Alaska,  across  Canada  and  into  Maine  and  Massachusetts. 
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The  race  Without  the  qrat  is  found  in  high  areas  in  the  southern 
United  States  and  Mexico  and  has  been  named  by  HoPFkuNN 
aztecus.    This  requires  further  study,  for  Freeborn  wrote  in  1926  : 

"  In  the  valleys  and  foothills  of  the  Sierra  (California)  the 
spot  is  almost  DhK'ays  impossiblp  1o  distinguish." 

The  females  which  I  have  seen  in  California  did  not  have  any 
spot  on  the  win^  fringe.  No  egg,  lar\'al  or  hypopygial  chararters 
have  been  found  to  distinguish  the  races.  The  eggs  which  I 
examined  were  a  uniform  grey  with  rather  small,  smooth  fan-shaped 
floats  of  about  twelve  ribs.  On  the  other  hand,  Hoffmann  (1935) 
describes  the  Mexican  eggs  as  having  large,  rough  floats  with 
twenty-five  ribs. 

It  is  not  unlikely  that  new  local  varieties  will  continue  to  be  found 
over  the  vast  range  of  A.  maculipennis.  The  reporting,  however, 
of  a  new  race  or  variety  should  take  into  account  the  special  charac- 
ters which  have  been  found  lo  be  useful  in  separating  the  races  of 
this  species.  Hence  such  reports  should  pay  particular  attention 
to  certain  points  not  always  included  in  ordinary  descriptions.  The 
following  form  may  be  useful  as  u  reminder  of  these  details  which 
utifortunately  are  lacking  in  reports  of  supposedly  new  races  omitted 
from  the  abo\'e  list  on  account  of  insuflicient  data.  Our  informa- 
tion with  regard  to  the  .\merican  forms  is  exceedingly  incomplete. 

Name :  Where  and  when  found  ;  range. 

Characters : 

Eggs :  Number  of  batches  seen— upper  surface  (banded  or 
not,  dark  areas,  etc.).  Floats  :  number  of  eggs 
examined — date— intercostal  membrane  smooth  or 
rugose. 
Average  number  of  ribs — standard  deviation — 
maximum  number,  minimum  number. 
Larvx  :  2nd  segment,  hair  No.  1  :  number  examined — 
flliform,  inlermediale  or  palmate.  4lh  and  oth 
segment,  hair  No.  2  :  number  examined — average 
numJ)cr  of  branches-standard  deviation — maxi- 
mum numlier  of  branches,  minimum  number  of 
branches. 
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External  harpaginal  spine : 

Percentage  with  spines  on  both  sides  rounded,  both 
pointed,  and  mixed.  Percentage  single — double — 
triple. 

Bionomics  :  Larval  habitat :  water  body  type  : 

Depth — ^permanent  or  temporary — ^movement —  tem- 
perature— ^salt  content — shade — ^vegetation  (sub- 
merged, vertical,  etc.) — upland  or  lowland — 
distance  from  sea — ^breeding  season. 

Habits  :   Winter    behaviour — mating    in    captivity — cross- 
breeding. 


III.    Mating  in  CAPrivrrv. 

Hackett  &  Bates  (1936),  in  Albania,  have  obtained  swarming 
of  males  in  captive  groups  of  A.  elutas  and  of  the  race  tgpicus^  first 
in  a  very  large  outdoor  cage  (10.5x5x6.2  metres)  and  later  in  a 
smaller  laboratory  cage  (55x55x110  centimetres).  Fertile  eggs 
^^ere  obtained,  and  it  is  hoped  that  permanent  colonies  may  be 
established  and  kept  under  observation. 


rv.    Geographical  Distribution  of  the  Races. 

As  for  the  geographical  distribution  of  the  accepted  forms,  egg- 
surveys  have  been  made  in  regions  hitherto  unreported  : 

(1)  Sweden  (Ekblom,  1935,  with  map).  Messex  is  generally 
distributed  and  with  it  is  associated  iypicus,  except  in  the  extreme 
south,  where  it  occurs  together  with  atroparvus  (which  the  author 
continues  to  call  labranchix,  after  Falleroni).  The  three  together 
are  found  only  on  the  west  coast. 

(2)  Yugoslavia  (Zotta,  1935).  The  usual  Balkan  forms  are 
found — ^to  wit,  messew,  tgpicus  and,  on  the  coast,  elutus.  In  addi- 
tion, it  is  stated  that  labranchix  occurs  on  the  northern  Dalmatian 
coast,  and  that  an  atypical  egg  with  bars  like  messeas,  but  with 
a  highly  contrasted  black  and  white  pattern,  is  found  in  the  uplands. 
In  a  private  communication,  the  author  agrees  that  this  is  probably 

subalpinm. 
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(3)  Norlh  Africa  (Algiers  :  Sergent,  Et.  &  Tbensz.  1935  ; 
Tunis  :  Galliard,  1935,  Villain  et  al.  1935  ;  Morocco  :  Roubaud. 
1935).  The  only  races  are  labranehix  and  the  related  form  sicauIH. 
Galliard  says  ttiat  "  it  is  certain  that  Wuhw  must  exist  in  the 
coastal  region  ",  but  this  has  never  been  confirmed. 

(4)  Syria  (impubUshed  report  by  Klicler,  1935).  No  member 
of  the  maculipennis  group  was  found  except  rfuhw,  wliich  was 
breeding  in  fresh-water  streams  and  marshes.  None  was  found  in  a 
coastal  marsh  near  Alexandretta,  and  none  is  mentioned  as  breeding 
in  brackish  water. 

In  tlie  Union  of  Soviet  Socialist  Republics,  there  has  been  no 
survey  since  that  of  Hackett  &  Bahher  (1935),  but  occasional 
reports  from  scattered  regions  indicate  that  only  messex  and 
typicus  are  found  in  the  interior,  while  elatus  (sacharovi)  occurs  on 
the  Caspian  and  atroparous  on  the  Black  Sea  near  Odessa.  '■ 

MrssiROLi  (1935)  suggests  that  inconstancy  of  temperature  is  an 
important  factor  in  larval  ecology  and  may  help  to  explain  the 
distribution  of  the  races  and  species.  Thus  while  plumbeus  is 
adapted  to  constant  thermic  conditions  at  15°  or  16°C.,  and  so 
probably  is  bifurmlus,  typicus  prefers  a  temperature  osdllating 
rather  widely  between  day  and  night. 


V,     Systematic  Position, 


I  he  word  race  is  still  used  more  frequently  than  variety,  since 

'lu'  genetic  and  biometric  differences  between  the  forms  are  more 

striking  than  the  structural.     The  name  subspecies  has  fallen  out 

of  use  recently,  although  in  their  mutual  sterility  the  forms  resemble 

true  species.     In  spite  of  the  difficulties  which  systematic  entomo- 

ogists  find  in  dealing  with  the  maculipennis  complex,  the  distinc- 

ns  involved  have  assumed  enormous  importance  in  malariology. 

I's  IS  only  partly  because,  in  Europe,  races  like  labranchix  and 

^tfP'ajs.   1  hough  indistinguishable  under  the  microscope,  frequent 

an     h"^  •"^'gions  a  different  range  of  host,  making  one  a  dangerous 

enUa  ^''"'^  ^"^  ^^^  "*^"  ^  non-vector,  and,  being  adapted  to  differ- 

3*^31  habitats,  permit  the  economies  of  race-control.     It  is  also 


■    ^^<^  Me.iic^i 


Parasitology,  1934,  3,  Nos.  4,  5  and  6. 
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important  because  most  of  the  widespread  anopheline  species  of  the 
w(»rld  have  been  found  on  examination  to  be  complexes  of  this  sort. 
SwELLENGREBEL,  in  an  as  yet  unpublished  report,  describes  the 
fresh  and  salt  water  forms  of  A.  ludlowU  each  of  which  is  divided 
into  vectors  and  non-vectors  of  malaria.  Hyrcanus,  barbirasiris 
and  funestus  of  the  Old  World  and  pseudopunciipennis  and  iarsima- 
culaius  of  the  New  are  examples  of  species  whose  biological  charac- 
ters and  relationship  to  malaria  differ  from  place  to  place.  Accord- 
ing to  DE  Meiixon  (1935),  the  A.  funestus  female,  which  frequents 
dwellings  in  South  Africa,  and  that  of  A.  leesoni,  which  does  not, 
can  only  be  told  apart  by  their  eggs. 

DiEMER  and  van  Thiel  (1936)  suggest  that  A.  maculipennis 
consists  of  only  three  fundamental  biotypes,  each  of  which  has 
spread  over  the  entire  range  of  the  species  and  has  become  adapted 
in  different  geographical  regions  to  local  conditions,  forming  a 
group  of  non-overlapping  forms  clearly  distinguishable  from  one 
another,  yet  closely  related  and  with  many  common  characters. 
For  example,  atroparvus'labranchix-elutus  form  such  a  group  or 
(to  use  the  expression  of  the  authors)  geobioigpe,  which  divide  all  of 
Europe  between  them,  have  a  similar  toleration  for  salt  water,  lay 
non-banded  eggs,  are  more  closely  akin  by  genetic  tests  to  each 
other  than  to  the  rest,  and  possess  in  common  a  wide  range  of  hosts 
on  which  they  feed,  making  them  malaria  vectors  even  in  the 
presence  of  stabled  domestic  animals.  The  authors  suggest  that 
messem-melanoon  may  form  a  second  geobiotype,  for  they  may  not 
overlap  as  much  as  is  now  believed,  while  typicus  stands  alone  as  a 
third. 

This  attractive  hypothesis  gains  support  from  observations  of 
others  which  the  authors  have  not  taken  into  account.  The  setting- 
up  of  a  new  race,  subalpinus,  may  resolve  the  difficulty  arising 
from  the  overlapping  between  messese  and  melanoon,  with  both  of 
which  it  has  been  confused  and  between  which  it  might  well  serve 
as  a  buffer.  As  for  typicus,  Hackett  &  Barber  (1935)  found  a 
distinct  type  in  the  Caucasus  with  minute  floats,  and  it  is  not 
unlikely  that  it  will  eventually  be  divided  up  into  geographical 
sub-races.  According  to  this  theory  of  Diemer  &  van  Thiel, 
one  would  be  apt  to  find  only  three  maculipennis  races  mingling 
in  any  one  region,  and  this,  in  fact,  is  fairly  in  accordance  with  our 
present  rather  deficient  knowledge  of  their  distribution.    North 
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of  the  Alps  we  find  atroparvus,  messem  and  igpicus,  in  the  Iberian 
Peninsula  airoparvus^  :ubalpinus  and  igpicus^  in  Southern  Italy 
labranchix,  melanoon  and  iypicus^  and  in  the  Balkans  e/iifus,  subai- 
pinus  and  typicus.  The  presence  of  two  members  of  the  same 
group  in  the  same  locality  has  been  frequently  reported,  but  either 
one  of  the  two  is  relatively  uncommon,  or  there  may  easily  have 
occurred  errors  in  classification. 


VL    Relation  of  the  Races  to  Malaria. 

Virtually  all  the  malaria  of  Western  and  Southern  Europe  due 
to  A.  maculipennis  is  transmitted  by  atroparous,  lahranchim  and 
elutus.  In  East  Macedonia,  where  messem^  igpicus  and  dutus  occur 
together,  Barber  &  Rice  (1935)  dissected  about  37,000  specimens 
in  1932,  1933  and  1934.    The  results  were  as  follows  : 

Number  dissected       Percentage  infected 

Elutua    22,200  1.29 

Mesaeae  and  typicua 14,713  0.07 

Thus,  nineteen  infected  elutus  were  found  for  every  infected 
maculipennis.  "  Maculipennis  (messem^  typicus)  in  our  region  ", 
write  the  authors, ''  where  domestic  animals  are  plentiful,  is  probably 
of  little  or  no  practical  importance  in  the  transmission  of  malaria." 
Similarly,  Swellengrebel  and  his  colleagues  (de  Buck,  Schoute 
&  Kraan,  1936)  dissected  airoparuus  and  messem  taken  together 
in  the  same  houses  in  a  malarious  village  in  the  Netherlands. 

Number  dissected        Percentage  infected 

Atroparvus     26,521  7.73 

Meaaeae     1,223  0.0008 

Only  one  infected  messex  was  discovered  in  all. 

But  the  early  hope  that  the  fresh-water  races,  messex^  melanoon, 
subalpinus  and  typicus,  might  turn  out  to  be  non-vectors  of  malaria 
everywhere  has  not  been  fulfilled.  For  example,  the  malaria*  of 
the  Volga  basin,  that  of  the  Danube  above  the  delta,  and  that  of 
Central  Yugoslavia,  is  undoubtedly  due  to  messem  or  typicus  or 
both.  Melanoon  and  subalpinus  have  not  as  yet  been  incriminated. 
This  malaria  may  be  due  to  the  existence  of  less  zoophilic  sub-races 


OF  "•  ANOPHELES  MACULIPENNIS  "  RACES  13 

of  messex  and  typicus,  or«  what  is  more  likely,  to  the  fact  that  social 
and  agricultural  conditions  do  not  yet  provide  in  parts  of  Eastern 
Europe  a  sufficient  barrier  of  stabled  domestic  animals  to  protect 
human  beings  from  dangerous  contact  with  zoophilic  anophelines. 
The  three  factors  :  number  of  children,  number  of  anophelines  and 
number  of  animals,  are  subject  to  different  values  and  combinations 
which  seem  to  determine  the  level  of  transmission  in  the  presence 
of  the  zoophilic  races.  The  present  policy  of  the  Soviet  Government 
to  increase  as  rapidly  as  possible. the  number  of  domestic  animals 
in  villages  in  the  Volga  basin  should  permit  the  local  malariologists 
to  evaluate  the  influence  of  these  factors.  On  the  whole,  the 
moderate  intensity  and  prevailingly  tertian  type  of  malaria  in 
these  regions  must  be  fairly  comparable  to  that  of  Western  Europe 
a  century  ago,  when  conditions  still  permitted  malaria  to  maintain 
itself,  with  the  help  of  anopheline  races  now  innocuous. 

There  remains  the  mystery  of  atroparvus.  In  Northern  Europe, 
it  maintains  a  mild  endemic  of  P.  vivax  malaria  in  the  Province  of 
North  Holland,  in  the  German  area  around  Emden  and  possibly 
on  the  English  east  coast,  but  nowhere  else.  South  of  the  Alps  it 
is  harmless  on  the  Mediterranean  shores  of  Italy,  France  and  Spain  ; 
it  maintains  an  intense  endemic  malaria  (of  both  viuax  and  falcipa- 
rum infections)  on  the  Atlantic  coast  of  Portugal  and  in  Western 
Spain.  In  the  Netherlands,  Swellengrebel  and  his  colleagues 
believe  that  atroparvus  females  do  not  become  infected  to  any  extent 
until  after  August  15th,  when  they  cease  their  sexual  activities  and 
seek  winter  quarters  for  semi-hibernation  in  dwellings  and  stables. 
Martini  (1934)  is  not  convinced  that  this  is  true  in  general  for  all 
the  malaria  transmitted  by  atroparvus  in  Northern  Europe.  His 
observations  indicate  that  summer  infections  cannot  be  excluded 
in  Germany.  He  also  found  in  records  made  between  1860  and 
1870  that  many  summer  visitors  from  Leipzig  used  to  be  infected 
with  malaria  during  July  and  August  on  the  island  of  Norderney 
in  the  North  Sea  not  far  from  the  Dutch  border.  It  is  his  opinion 
(personal  communication)  that  the  most  dangerous  period  began 
in  mid-July,  before  anopheline  hibernation  set  in. 

This  does  not  explain  why  atroparvus  is  not  a  vector  in  the  rest 
of  Northern  Europe.  It  is  possible  that  the  reason  is  to  be  sought 
in  the  quantitative  relationships  between  atroparvus  densities, 
methods  and  extent  of  animal  husbandry  and  number  of  children 
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SWARMING  OF  THE  MALES  OF 

CERTAIN   EUROPEAN  ANOPHEUNES 

IN  CAPTIVITY 


{Reprinted  from  Nature,  Vol.  138,  page  506.  September  19,  1936. 


Swarming  of  the  Males  of  Certain  European 
Anophelines  in  Captivity 

Ths  study  of  the  biology  of  the  European 
Anopheles^  particularly  the  complex  of  forms  known 
as  Anopheles  maculipennia,  has  been  greatly  heun- 
pered  by  the  difficulty  of  inducing  mating  under 
laboratory  conditions.  Missiroli  and  I^  have  given 
a  summary  of  the  experiments  made  with  these 
mosquitoes,  of  which  only  the  *race*  known  as 
cUroparvua  has  mated  in  captivity.  In  this  form,  it 
appears  that  there  is  no  sexual  dance  on  the  part 
of  the  males  as  a  preliminary  to  mating.  Curiously 
enough,  females  of  all  the  races  will  mate  with 
cUroparvus  males,  but  repeated  attempts  on  the  part 
of  many  investigators  to  get  them  to  pair  with  males 
of  their  own  kind  have  failed. 

Some  years  ago,  I  constructed  a  large  cage  of 
wire  netting,  10-6  metres  long,  5  metres  wide,  and 
6 '2  metres  high,  in  connexion  with  the  malaria 
laboratory  in  Albania.  The  cage  was  designed  for 
the  observation  of  the  behaviour  of  maculipennia,  and 
an  attempt  was  made  to  make  the  conditions  within 
the  enclosed  area  as  natural  as  possible.  A  cement 
pool,  a  stable,  a  small  laboratory,  and  a  tree  were 
included  within  the  cage.  Fertile  typicua  eggs  were 
found  in  the  pool  in  1934,  but  in  small  numbers 
compared  with  the  queuitity  of  mosquitoes  released, 
and  no  sexual  euitivity  was  observed  in  the  cage. 
Between  June  19  and  July  12,  1936,  we  released  in 
the  cage  4,500  adults  of  typicus  bred  from  the  egg, 
and  on  July  7  we  first  observed  swarming  of  the 
males,  although  larvas  had  been  found  in  the  pool 
some  days  previously.  Since  then  we  have  foiuid  the 
males  swarming  almost  every  evening,  the  swarm 
usually  starting  between  7.15  and  7.30  p.m.,  and  the 
principal  swarm  always  forming  in  the  same  position  : 
about  half  a  metre  beneath  the  top  of  the  cage, 
directly  under  one  of  the  cross  beams,  and  about 
half  a  metre  from  one  of  the  upright  poles  supporting 
the  side.  This  orientation,  under  the  cross  beam, 
8eem8  very  ciuious,  and  we  should  consider  it  to  be 
fortuitous  were  it  not  repeated  so  frequently. 

The  wire  cage  is,  of  course,  completely  open  to 
external  stimuli,  and  we  have  been  carrying  on  some 
experiments  in  the  opposite  direction  :  in  a  room 
insulated  so  far  as  possible  from  external  stimuli,  so 
that  all  the  reactions  of  the  mosquitoes  would  be  to 
fcu^tors  within  the  room.  The  room  used  is  2*5  metres 
long,  2 '3  metres  wide  and  2*6  metres  high.  It  is 
constructed  of  mud  brick,  with  an  air  ^pace  between 


the  ceiling  and  the  roof ;  the  windows  are  kept  closed 
and  have  been  covered  on  the  outside  with  canvas 
cvirtains,  so  that  the  roazimiun  light  during  the  day 
is  only  about  five  foot-candles.  The  clinuite  within 
the  room  remains  remarkably  constant,  the  tempera- 
ture showing  a  diurnal  fluctuation  of  about  5°  around 
a  mean  of  20°,  the  hiunidity  varying  between  84 
and  94  per  cent.  We  released  in  this  room  about  a 
thousand  maoulipennis  adults  bred  from  typicus  egga, 
but  we  did  not  observe  any  sexual  activity,  and  we 
only  obtained  two  batches  of  fertile  F^  ^ggs*  At  the 
seune  time,  about  600  Anopheles  superpictus  were 
released  in  the  room,  and  the  males  of  this  species 
were  found  to  swarm  under  these  conditions  very 
readily,  and  numerous  fertile  superpichis  Qggs  were 
foiuid  in  the  aquariiun  in  the  room.  Up  to  July  27 
we  had  released  in  the  scune  room  about  500  Anojiheles 
ehUua,  raised  in  the  laboratory.  The  males  were  first 
observed  swarming  on  July  28,  and  afterwards  batches 
of  fertile  eggs  were  found  in  the  aquarium. 

We  are  thus  able  to  observe  under  varying  con- 
ditions the  sexiial  activities  of  the  three  malaria 
vectors  of  Europe.  A  few  hifurcatue  were  also  released 
in  this  room,  and  one  evening  four  or  five  males  were 
observed  forming  a  swarm,  and  fertile  eggs  of  this 
species  were  afterwards  obtcuned. 


L.  W.  HAGKarr. 
Mabston  Batbs. 


Seksioni  Antimalarik, 

Tirana,  Albania. 

August  1. 
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XLm.— NOTE  ON  THE  ARRANGEMENT  OF  THE  MESEN- 
TERIEB  IN  THE  PARASITIC  LARVA  OP  HAL- 
CAMP  A  CHJRYSANTHELLUM  (Peach).  By  A.  C. 
HADDON,  M.A.»  M.R.I.A.,  ProfesBor  of  Zoology  in  the 
Royal  College  of  Science,  Dublin.    (Plate  XI.) 

[Bead,  February  16,  1887.] 

In  1859  L.  Agaiwiz  recorded  from  the  eaat  coast  of  North  America 
an  Actinia  parasitio  on  MedoBae,  "which  he  named  Bicidium  para- 
ntica.  This  has  since  been  found  by  YerriU  in  1862,  and  bj 
A.  Agassiz  in  1865.  Still  more  recently  (1884),  Mark  '  has  given 
a  preliminary  account  of  a  larval  Edwardsia,  which  is  p&urasitio 
within  the  gastro-vascular  canals  of  the  Ctenophore  Mnemiopsis 
leidyL 

On  this  side  of  the  Atlantic,  T.  StrethiU  Wright,  in  1859,  gave 
an  account  of  a  small  Actinia,  also  parasitic,  on  Hydromedusee, 
from  the  Firlh  of  Forth,  which  he  named  Halcampa  Fultoni;  and, 
in  the  following  year,  F.  Miiller  described  a  similar  form,  which 
he  named  Philomedusa  vogtiiy  from  the  Santa  Catherina,  on  th& 
Italian  Riviera.  E.  Qraeffe  described,  in  1883,  a  parasitic  Hal* 
eampa  from  the  Adriatic,  which,  **  as  the  development  of  Hakampa 
chrysanthellum  is  not  known,  this  form  must,  provisionally,  be 
separated  from  H.  chrymnthellum  as  H.  medusophila,** 

The  author  exhibited,  and  made  remarks  upon,  two  specimens 
of  a  parasitio  Halcampa  at  a  meeting  of  the  Royal  Irish  Academy, 
on  June  22,  1885,  and  a  record  was  published  in  the  following 
year.  In  this  communication  it  is  stated  that  Prof.  A.  Macalister 
o!  Cambridge  (late  of  Dublin)  had  informed  the  auti^ior,  by  letter, 
that  he  had  met  with  this  Halcampa,  and  perhaps  another  form, 
Wt  neither  of  them  in  Dublin  Bay.  Specimens  were  also  obtained 
in  Dublin  Bay  in  June,  1886,  and  on  June  6,  in  the  same  year,  off 


^  "Selections  from  Kmbryological  Monographs,'*  compiled  by  A.  Agassis,  W. 
Faxon,  and  £.  L.  Alark,  liull.  Mas.  Oomp.  ZooL,  Harraid  ColL  (Gamb.,  U.  S.  A.)» 
p.  43.  pi.  lii. 
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Ballyootton,  Co.  Cork.     On  the  same  day  Halcampa  chrysantheOwn 
ivas  dredged  from  fifty-two  fathoms. 


BmUOGBAPHT  OF  LlBYAL  AoTINLB   PARASmO   ON   MkDUBJB. 


FioehiafuUonit 


Halcampa^ 
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PhUomedusa  „ 


Halcampa  chrysantheUumf 


Horth  Enropean  Seas. 

.  T.  StrethiU  Wright.  1859,  Proc.  Boy.  8oe. 
Edinb.,  ii..  p.  91, 1860  ;  New  EdM. 
Phil.  Joum.f  xii.,  p.  156. 

.  Beprinted  in  Ann.  Mag.  Nat.  Hist.  (8),  viiL, 
1861,  p.  182. 

.  G.  Leslie  and  W.  A.  Herdman,  1881,  In- 
vert. Fauna  of  Firth  of  Forth,  p.  68 
(merely  repeats  Wright's  record). 

.  A.  Andres,  1888,  Le  Attinie,  Atti.  Ace. 
Bom.  (8  a).  xiv.  [Fauna,  u.  FL  d. 
Golfes  V.  Neapd  (1884),  p.  114.] 

A.  C.  Haddon,  1886,  Proc.  Boy.  DuhUn 
Soc.  (N.  U.),  v.,  p.  11 ;  Proc.  Boy. 
Irish  Acad.  (2),  iv.,  Sci.,  p.  527. 
(Noted  in  Zoologist,  1886,  p.  7). 


There  oan  be  little  doubt  oonoeming  the  jostioe  of  oonsidering 
the  above  to  be  the  larval  form  of  Halcampa  chrysanfhellum  ;  the 
form,  oolour,'  struoture,  and  histology  support  this  oondusion. 

In  the  only  three  localities  where  the  parasitic  larva  has  been 
hitherto  found  the  adult  Halcampa  chrysanthellum  has  also  been 
obtained,  viz.  Firth  of  Forth  (Leslie  and  Herdman,  loc.  dt.j  p.  62, 
on  the  authority  of  F.  E.  Schulze,  ''  Zoologisohe  Ergebnisse  der 
Nordseefahrt,"  iii.  Coelenterata,  p.  140:  Berlin,  1874),  Dublin 
Bay,  and  Cork  (A.  C.  H.). 

In  a  former  paper  ^Proc.  Boy.  Dubl.  Soc.  (n.s.),  v.,  1886,  p.  Ij 
I  have  endeavoured  to  show  that  the  forms  known  as  Edwardsia 
duodecimcirratay  Sars  (from  Norway  and  E.  Denmark),  ZanMopus 
bilateraliSf  Kef.,  and  X.  vittatusj  Kef.  (from  N.  France),  are  one 
and  the  same  with  this  species.  If  this  be  so,  the  parasitio  larva 
must  have  an  equally  North  European  range. 


Haddon —  On  Pararitic  Larva  of  Eakampa. 
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As  HaleampeUa  endromitata  (Andree),  is  the  only  Mediterranean 
example  of  the  Haloampidap,  the  above-mentioned  forms  are  pro- 
hdHj  the  parasitio  larva  of  that  spedes. 
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fig.  9. 


From  Verrill's  aooonnts  (1862  and  1866)  there  oan  be  no  doubt 
that  the  alove  parasitio  Anemone  is  really  a  Peaohia ;  it  must, 
therefore,  be  known,  for  the  present,  as  P.  parasitica  ;  but  in  the 
latter  paper  Yerrill  states  that  it  is  very  much  like  Sipkonactinia 
(Peachia)  Bceckii  (Dan.  &  Kor.  1856)  in  form  and  colour.    The 
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oolour  is  purplish-brown,  or  red,  and  the  length  32  mm.  -  to  46  mm. 
With  the  exception  of  two  speoimenB  of  very  large  sise  fomid 
buried  in  the  gravel,  at  low  water-mark,  at  Eastport,  MaLoe 
(Yerrill,  1873],  this  form  is  only  known  as  parasitic  in  the  lip-folds 
of  Cyanea  arctica^  from  Oape  Cod  to  the  Bay  of  Fundy. 


AcHnia  clavtu. 


Huanthos     „ 


PhUomediua  clavus,  . 


Halcampa 


»» 


Southern  Ocean. 

Quoy  et  Gaimard,  18d8»  Voyage  de  VAm- 
trolabe,  p.  150,  pi.  x.,  figs.  6,  11. 

Milne  Edwards,  1857,  Hist.  Xat.  des  Cord- 
liaires,  i.,  p.  284. 

Andres,  1883,  Le  Attinie,  Atti.  Ace,  Bom. 
(8  a)  xiv.  [Fauna  u.  FL  d.  Golfa  r. 
Neapd  (1884),  p.  114.] 

B.  Hertwig,  1882,  Acdniaria,  '<  Challenger'' 
Eeports,  p.  92. 


Quoy  and  Qaimard  found  several  specimens  of  this  Halcampa 
entangled  {engages)  in  the  tentacles  of  a  medusa.  It  was  7S 
lines  long  in  its  greatest  extension,  and  only  three  when  con- 
tracted ;  translucid  white  in  colour ;  12  short  tentacles.  They 
obtained  it  in  Bass'  Straits,  Australia,  lat.  38°  S. 

B.  Hertwig  identifies  an  Halcampa  dredged  by  the  CJuiUenger 
at  Kerguelen  (25-120  fathoms)  as  this  species. 

It  is  interesting  to  observe  that  certain  (at  least)  of  the 
members  of  the  three  families,  EdwardaidsD,  Halcampid®,  and 
SiphonactinidsD,  pass  through  a  stage  during  which  they  are  para- 
sitic on  Medusae  or  Ctenophores.  There  is  now  a  good  deal  of 
evidence  in  favour  of  the  view,  that  the  EdwardsidsB  and  Halcam- 
pidsD  are  more  closely  related  than  was  formerly  thought  to  be  the 
case ;  and,  so  far  as  my  investigations  on  Peachia  have  gone,  I  am 
led  to  believe  that  the  SiphonactinidaB  are  closely  related  to  the 
latter.  Be  this  as  it  may,  the  genus  Philomedusa  must  now  be 
discarded. 

As  before  mentioned,  in  1885  I  found  one  or  two  specimens  of 
the  larval  Halcampa  in  Dublin  Bay,  and  again  in  1886,  in  July  of 
that  year,  I  also  found  a  specimen  off  the  coast  of  Cork.     Thej 
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were  usuallj  attached  to  the  stomaoh  on  the  sub- umbrella  (PI.  XI., 
figs,  ly  2)  of  different  species  of  Leptomedusce.  Occasionally  they 
adhered  to  the  margin  of  the  disc.  With  a  little  care  they  can  be 
kept  alive  some  time,  and  will  feed  on  small  pieces  of  meat  when 
mednssB  are  not  to  be  had. 

When  first  obtained  some  specimens  measured  a  little  under 
3  mm.  in  length,  f^nd  one  grew  to  about  5  mm.  in  length. 

The  body  was  sub-conical  in  form,  the  column  not  being  dis- 
tinctly divided  into  the  three  regions  (capitulum,  scapus,  and 
physa)  so  cliaracteristic  of  the  adult.  The  middle  portion  was 
especially  corrugated,  and  indented  at  the  insertion  of  the  mesen- 
teries. The  body  could  be  slowly  lengthened  or  contracted ;  it 
▼as  uniformly  clothed  with  small  cilia.  There  were  only  eight 
flhort  tentacles.  At  first  they  were  very  short,  but  afterwards  they 
grew  relatively  longer. 

The  Medusa  appears  to  be  but  little  incommoded  by  the 
parasite ;  but  it  probably  succumbs  in  time  to  its  guests.  In  its 
ordinary  condition  the  Anemone  sinks  in  the  water  when  taken 
from  the  Medusa ;  but  it  can  extrude  its  mesenteries  through  its 
mouth  for  a  considerable  distance  (PL  XI,  fig.  5).  These  enable 
it  to  float  at  the  surface  of  the  water,  and,  at  the  same  time,  to 
attach  itself  to  passing  Medusae.  This  is  probably  the  manner  by 
which  it  secures  a  continual  supply  of  food. 

They  had  a  uniform  yellowish  flesh-colour,  with  eight  rudi- 
mentary tentacles.  The  tentacles  grew  longer,  and  were  tinged 
with  brown  and  yellowish  white.  The  disc  also  became  variegated 
with  brown,  and  the  body  translucent,  revealing  the  yellow  oeso- 
phagus. At  the  last  observed  stage  the  body  was  almost  colour- 
less— the  odsophagus  yellow,  the  capitulum  possessed  a  pair  of 
cream-coloured  spots  below  each  tentacle,  and  the  insertion  of  the 
mesenteries  were  of  the  same  colour — the  eight  tentacles  had  on  their 
oral  surface  two  transverse  bars  of  white  at  the  base,  and  a  single 
W  half-way  along  their  length.  Above  this  was  a  large  brown 
spot,  and  a  pair  below  it ;  and  above  the  basal  lines,  between  the 
two  brown  spots,  is  a  small  white  one.  The  disc  was  prominent, 
with  white  radial  lines,  the  areas  being  brown,  finally  speckled  with 
white,  eack  having  prominent  white  spots  at  the  mouth. 

Althou£;h  there  were  eight  tentacles  there  were  twelve  mesen- 
teries.   The  tentacles  were  arranged  in  two  groups  of  three,  and  a 
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single  tentade  between  each  group.  A  deep  nphonoglyphe,  was 
preeent,  thus  causing  the  mouth  to  be  T  shaped.  The  siphono- 
glyphe,  being  in  the  axial  line,  indicates  the  disposition  of  the 
tentacles.  On  reference  to  Fl.  XL,  fig.  4,  it  will  be  seen  that 
the  intermesenterial  chamber  on  each  side  of  the  axial  or  directiTe 
chamber  is  produced  into  a  tentacle.  Of  the  three  remaining 
lateral  chambers,  onlj  the  centre  possesses  a  ttetade. 

All  the  previous  accounts  of  the  parasitic  larva  of  Haloampt 
agree  in  the  fact  of  twelve  tentadee  being  present.  This  can  cnlj 
be  accounted  for  by  supposing  that  the  larvae  were  more  developed 
than  mine.  This  was  certainly  the  case  in  Strethill  Wright's 
specimens,  and  in  my  oldest  examples  I  found  indications  of  the 
sprouting  of  some  of  the  missing  tentadee.  It  is,  of  course, 
possible  that  the  Mediterranean  form  acquires  its  twelve  tentades 
very  early. 

Meyer  and  Mobius  (Arch.  f.  Naturg.,  1863,  p.  70)  mention  that 
in  their  adult  examples  of  ^^  Edwardna  duodecimdrrafa"  San. 
[Halcampa  chryBantheUum]^  the  number  of  tentadee  varied  from 
eight  to  twelve,  but  never  more  than  the  latter  number. 

By  making  a  series  of  transverse  sections  I  was  enabled  to  trace 
out  the  arrangement  of  the  mesenteries  in  a  more  satisfSEu^ry  man- 
ner than  could  be  effected  by  an  examination  of  the  living  animal 

In  the  oesophageal  region,  the  twdve  mesenteries  appear  to 
have  equal  importance.  The  siphonoglyphe  causes  what  may  he 
termed  the  ventral  directive  mesenteries  to  be  much  bent.  At  the 
lower  extremity  of  the  oesophagus  four  of  the  mesenteries  fall  short 
of  joining  the  oesophagi.  The  siphonoglyphe  extends  for  a  shoit 
distance  beyond  the  oesophagus  proper  (PL  XI.,  fig.  8). 

In  the  gastric  region  of  the  body  there  are  eight  large  mesen- 
teries, which  alone  bear  the  swollen  digestive  borders.  It  will  he 
noticed  that  it  is  those  intra-mesenterial  chambers,  bounded  by  a 
strong  and  a  weak  mesentery,  which  are  not  prolonged  into  ten- 
tades.  The  dorsal  directive  mesenteries  also  appeared  somewhat 
smaller  than  the  remaining  six.  The  same  general  arrangement 
occurred  at  the  posterior  end  of  the  body,  except,  of  course,  that 
the  mesenteries  have  no  thickened  edges. 

It  is  probable  that  at  a  slightly  earlier  stage  only  the  eight 
strong  mesenteries  are  present,  as  an  increase  in  the  number  of 
tentades  with  the  growth  of  the  animal  is  charaoteristio  of  most 
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na-anemones,  and  in  our  speoies  the  adult  has  twelve  rudimentary 
meseDteries  in  addition  to  the  twelve  primaries  [of.  Proc,  Roy.  Dub^ 
8oc.  (N.S.)  v.,  1886,  p.  12,  fig.  4].  The  same  oocurs  in  JT.  arenaceaj 
Haddon^ ;  but  according  to  K.  Hertwig,  there  are  onlj  the  twelve 
primaries  in  JT*.  elavuSy  Quoy  et  Gaimard. 

The  brothers  Hertwig  ^  first  insisted  upon  the  systematic  im- 
portance of  the  disposition  of  the  muscular  bands  on  the  mesenteries. 
Aoomparison  of  the  diagrams  on  PI.  XI.  will  demonstrate  the  fact 
that  the  eight  strong  mesenteries  of  the  larval  Halcampa  perfectly 
oorresponds  with  the  eight  mesenteries  of  Edwardsia.  The  Hert- 
wigs  have  further  shown  that  the  normal  Hexactina  pass  through 
a  stage  in  which  there  are  eight  strong  and  four  weak  mesenteries 
[R.XI.,  figs.  10, 11) ;  but  it  will  be  seen  that  these  mesenteries  do 
not  correspond  with  those  of  the  larval  Halcampa  and  adult 
Edwardsia  on  the  one  hand,  or  with  those  of  the  Octactinise  on  the 
other. 

The  inequality  in  the  development  of  the  septa  of  the  adult 
Halcampa  was  first  pointed  out  by  B.  Hertwig'  (Actiniaria,  '*  Chal- 
knger "  Reports^  Zoology,  vi.,  1882,  p.  96).  He  found  that  four 
were  somewhat  smaller  than  the  eight  others.  I  have  quoted  (loc.  cit. 
pp.  7,  8,  footnote)  an  observation  of  Dixon's  confirming  this,  and 
Strethill  Wright  found  the  same  in  his  larval  form.  He  says  : — 
"Eight  septa  were  continued  downwards  to  the  lower  extremity  of 
the  body,  and  had  their  free  edges  bordered  by  a  convoluted  cili- 
ated band,  furnished  with  cnidae,  or  thread  cells ;  the  intersepta 
(i.e,  the  four  smaller  mesenteries)  bore  no  convoluted  bands." 

On  a  future  occasion  I  propose  to  give  a  detailed  accoimt  of  the 
anatomy  of  Halcampa  chrysanthellum ;  for  the  present  I  would 
merely  state  that  I  find  that,  in  the  adult,  the  generative  organs 
only  occur  on  six  mesenteries.  These  correspond  with  the  eight 
strong  mesenteries  mentioned  above,  less  the  dorsal  pair.  The 
axial,  or  directive  mesenteries,  which  support  the  siphonoglyphe, 
are  here  considered  as  the  ventral,  and  the  opposite  pair  as  the 
dorsal. 

The  Hertwigs  also  pointed  out  that  the  Actinidse  (larval  forms) 


^  Fint  Report  ''On  the  Marine  Fauna  of  the  South-west  of  Ireland — Actinozoai" 
^' M.  IrUh  Aead.  (2)  iv.  (Sci.),  1886,  p.  616. 

*  Die  Actinien  (Studien  zur  Blattertheorie),  0.  and  E.  Hertwig,  Jena,  1879. 
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Edwardsiae,  and  Aloyonaria  exhibit  three  different  wajs  in  which 
the  eight  mesenteries  may  be  disposed.  They  regarded  the  mesen- 
teries as  symmetrical — i,e,  four  dorsal  and  four  ventral  in  the 
Actinidse,  as  six  dorsal  and  two  ventral  in  the  Edwardsise,  while 
in  the  Aloyonaria  all  the  eight  mesenteries  are  dorsal. 

Although  my  observations  are  incomplete,  I  have  thought  it 
desirable  to  place  them  on  record,  as  it  may  be  some  time  before  I 
am  able  to  discuss  the  question  at  greater  length.  For  the  present, 
we  may  assert  that,  although  the  adult  Halcampa  closely  re- 
sembles the  ordinary  Actiniae  in  the  ratio  of  its  tentacles,  and  the 
disposition  of  its  mesenteries,  the  larval  form  is  undoubtedly  more 
nearly  related  to  the  Edwardsise. 


Fig. 
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EXPLANATION  OF  PLATE  XI. 
{Figs,    6-14    are  purely   diagrammatic.) 

1. — Thaumantias  glohosa,  Forbes   {Phial idium  variable j  Hfleckel)t 
with  parasitic  Halcampa ;  nat.  size. 

2. — The  same  ;  magnified  4  diameters. 

8. — Parasitic  larva  of  Halcampa  chrysanthellum,  older  than  that 
of  fig.  1 ;  magnified  5  diameters. 

4. — Oral  disc   of  a  still  older  larva,  with  eight  tentacles,  but 
twelve  mesenteries,  and  showing  the  siphonoglypbe. 

5. — Oral  aspect  of  larva  with   extended  mesenteries ;  about   5 
diameters. 

6. — Transverse  section  of  larval  Halcampa  through  the  middle  of 
the  oesophagus  (stomodaeum). 

7. — Transverse  section  of  larval  Halcampa  through  the  lower 
portion  of  the  (Esophagus  (stomodsBum). 

8. — Transverse  section  of  larval  Halcampa  immediately  below 
oesophagus  (stomodaeum). 
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Fig.    9. — Transverse  section  of  larval  Halcampa  in  the  gastric  region. 

,9      lO. — Transverse  section  of  young  larva  of  Aptana  diaphana  (after 

B.  and  0.  Hertwig). 


„      11 


„     12 
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14 


-Transverse  section  of  slightly  older  larva  of  Aplasia  diaphana 

(after  B.  and  0.  Hertwig). 

■ 

-Transverse  section  of  adult  Edwardda  tuberctdata  through  the 
oesophagus  (after  B.  and  0.  Hertwig). 

-Transverse  section  of  adult  Ahyonium  digitatum  through  the 
oesophagus. 

-Transverse  section  of  adult  Funicidina  quadranffiUaris  through 
the  oesophagus  (after  A.  Milnes  Marshall). 
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SHEEP  MYIASIS  IN  SOUTH-WEST  SCOTLAND,  WITH 
SPECIAL  REFERENCE  TO  THE  SPECIES  INVOLVED 

By  a.  J.  HADDOW,  B.Sc. 
Strang  Steel  Research  Scholar  in  Zoology,  Olasgow  University 

AND  R.  C.  MUIRHEAD  THOMSON 
From  the  Department  of  Zoology,  University  of  Glasgow 

(With  Three  Figures  in  the  Text) 

Introduction 

The  increasing  seriousness  of  sheep  myiasis  in  Scotland,  Australia  and  South 
Africa  has,  of  recent  years,  claimed  the  attention  of  many  workers.  During  the 
past  4  years  the  sudden  and  alarming  aggravation  of  this  pest  in  Scotland  has 
attracted  the  notice  not  only  of  scientists.and  of  the  agricultural  world,  but  of 
the  lay  public  in  general — a  stftte  of  affairs  clearly  indicated  by  the  extensive 
correspondence  on  this  subject  conducted  by  the  Glasgow  Herald  during  1934-5. 
A  significant  feature  has  been  the  appearance  of  sheep  maggot  in  areas  hitherto 
untouched,  while  the  position  of  sheep  farming  in  the  more  seriously  affected 
districts  has  become  increasingly  precarious.  While,  in  most  farms,  the  number 
of  fatalities  is  still  relatively  small,  extreme  cases  are  noted  firom  time  to  time, 
as,  for  example,  that  of  an  Argyllshire  farm  which  lost  81  sheep  out  of  1000  in 
one  season,  despite  the  attentions  of  three  shepherds.  In  the  same  year  (1934) 
another  farm  in  the  same  district  lost  26  sheep  out  of  500.  Of  even  more 
widespread  importance  is  the  cumulative  damage  to  fleeces  and  to  the  sheep 
themselves,  with  resulting  loss  of  condition  and  market  value.  The  work  of 
shepherds,  moreover,  is  becoming  excessively  heavy,  necessitating  careful 
examination  of  the  flock  for  maggot  at  least  once  daily  during  the  fly  season. 
Even  such  precautionary  measures  have,  in  some  districts,  proved  entirely 
ineffective  in  preventing  the  occurrence  of  advanced  cases,  especially  where  the 
sheep  are  scattered  over  a  large  area  of  rough  and  bracken-covered  country. 
Wliile  in  Australia  and  South  Africa  the  volume  of  literature  on  sheep 
myiasis  has  been  steadily  accumulating,  the  number  of  independent  investi- 
gations in  Britain  is  still  comparatively  small.  This  is  especially  true  of  Soot- 
land,  the  most  seriously  affected  part  of  the  British  Isles.  Since  the  classic 
survey  by  MacDougall  in  1909,  little  of  importance  transpired  until  the 
beginning,  in  1932,  of  the  intensive  researches  of  Prof.  Ritchie  and  his  col- 
leagues at  Aberdeen.  It  has  been  established  by  the  above  workers  that  LucUia 
sericala  M g.  is  the  almost  exclusive  cause  of  this  condition  in  Scotland,  some 
even  asserting  that  it  is  definitely  the  only  fly  concerned.  There  are,  however, 
occasional  records  of  the  presence  of  other  species,  notably  CaUiphora  erytkro- 
cephala  Mg.  and  Lucilia  caesar  (L.).  It  is  one  of  the  main  objects  of  the  present 
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paper  to  emphasize  the  fact  that  the  larvae  of  a  few  common  carrion-flies  do 
occasionally  occur  along  with  L.  sericata  as  sheep  maggots,  at  least  in  the  area 
under  consideration.  While  the  part  played  by  these  is  still  of  minor  importance, 
there  is  every  indication  that  they  are  following  the  general  tendency  of  the 
Calliphorinae  to  forsake  their  former  relatively  harmless  mode  of  life  in  favour 
of  parasitism.  In  view  of  the  implied  danger,  we  have  considered  it  important 
to  attempt  to  estimate  the  incidence  and  role  of  these  flies  in  certain  districts, 
with  the  object  of  attracting  the  notice  of  authorities  in  a  position  to  carry  out 
a  more  widespread  survey.  As  some  of  the  results  are  not  in  agreement  with 
the  views  of  such  a  recognized  authority  as  Prof.  Ritchie,  it  may  be  noted  that, 
throughout  the  entire  work  in  1933-5,  the  most  stringent  precautions  have 
been  employed  to  obviate  any  possibility  of  contamination  of  cultiupes. 

While  engaged  in  field  observations  on  carrion-flies  in  1933,  one  of  the 
writers  was  impressed  by  their  abundance  in  certain  areas  where  sheep 
maggots  were  prevalent,  and  decided  to  find,  by  rearing  experiments,  whether 
they  played  any  part  in  sheep  myiasis.  The  results  indicating  that  such  was  the 
case,  it  was  decided  to  conduct  a  more  extensive  investigation,  including  parts 
of  Ayrshire,  Argyllshire  and  Arran.  It  was  considered  better  to  make  a  careful 
examination  of  the  conditions  obtaining  on  a  small  number  of  representative 
farms  than  to  treat  a  large  number  more  superficially.  The  farms  included 
(Fig.  3)  are:  Craigends,  Taybum,  Blackbyre,  Low  Rushaw,  Muirside,  Caimhill 
andDrumtee,  Cunninghame,  Ayrshire;  Glencloy,  Glenkill  and  Machrie,  Arran; 
Beachmeanach,  High  Crubasdale,  and  Barr  Mains,  West  Eintyre;  Carsaig  and 
Arinafadbeg,  Enapdale,  and  Feamoch,  Cowal.  Material  has  been  received 
from  the  following  farms  and  districts  outwith  the  area:  Earkton  of  Crawford, 
Lanarkshire;  Auchmull  and  Gleneffock,  Angus,  and  Strath,  Flowerdale  and 
Eerrysdale,  Wester  Ross.  Fuller  accounts  of  these  farms  are  given  below. 

Methods 

While  most  previous  work  has  been  done  on  material  sent  by  farmers  for 
examination,  it  has  been  foupd  more  satisfactory  to  collect  the  larvae  per- 
sonally. This  method,  though  necessitating  more  expenditure  of  time  and 
labour,  not  only  furnishes  more  complete  information,  but  also  ensures  the 
purity  of  the  sample,  and  that  the  larvae  are  taken  from  living  sheep — a  need 
not  fully  realized  by  many  farmers.  Practically  every  collection  listed  below 
was  so  made.  In  few  cases  were  egg-masses  collected,  both  on  account  of  their 
fragility,  and  of  the  very  unwieldy  numbers  of  adults  obtained  by  rearing  even 
a  few  batches.  In  view  of  the  high  mortality  frequently  occurring  in  crowded 
cultures,  it  was  found  preferable,  in  the  case  of  heavy  infections,  to  rear 
representative  numbers  of  each  instar  present  than  to  take  a  large  proportion 
of  the  entire  number.  The  obvious  drawback  to  this  method  is  that  larvae  of  a 
given  species,  present  in  small  numbers  in  a  heavy  infection  of  LuoUia  sericata^ 
may  be  missed  entirely,  but  where  it  is  impossible  to  rear  all  the  larvae  present, 
the  collection  of  a  few  of  each  stage  gives  a  better  chance  of  obtaining  repre- 
sentatives of  each  original  batch  of  eggs.  The  material  was  transferred  directly 
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from  the  sheep  t»  the  breeding  jars,  which  were  covered  by  four  ot  five  UyeiB 
of  close  cotton,  linen  or  muahn,  secured  by  tight  bands.  The  feecUng  maienait 
employed  were  various.  Minced  beef  was  found  to  be  rather  unBatwfactory, 
owing  to  its  property  of  forming  a  solid,  comparatively  dry  cake.  Piah,  liver 
and  brain,  whole  or  mashed,  or  a  mixture  of  the  three,  were  found  to  be 
excellent.  Equally  good  were  the  viscera  of  birds  freshly  shot  for  the  purpose. 
As  a  substratum  for  pupation,  fine  sawdust,  moss  litter  and  bulb  fibre  were 
found  effective.  Earth  and  sand  usually  failed  to  give  good  results,  as  they  were 
found  to  form  dense  masses  round  the  puparia,  with  resultant  high  mortality.  In 
every  case  it  was  found  best  to  keep  the  material  fairly  moist — otherwise  tie 
resting  larvae  tended  to  dry  up.  In  the  many  cases  where  Urvae  collected  during 
late  summer  or  autumn  showed  a  tendency  to  hibernate,  metamorphosis  wu  ac- 
celerated by  exposure  to  higher  temperatures.  It  is  both  in  convenient  andunsatis- 
factory  to  allow  specimens  to  hibernate  imder  artificial  conditions,  as  no  matter 
what  precautions  are  taken,  a  large  number  usually  die  during  the  winter. 

Though  the  apparatus  devised  by  Keilin  (1924)  is  beyond  doubt  the  most 
satisfactory,  as  most  of  the  work  was  done  actually  on  the  areae  under  in- 
vestigation, and  at  considerable  distance  from  any  laboratory,  it  was  necessary 
to  use  cages  not  only  flyproof  but  portable.  Various  designs  and  materials 
were  tried,  the  most  efficient  and  generally  used  being  the  following:  a  large 
case,  26  J  X  18j  x  13  in.  externally,  was  builtofj-in.  dove-tailed  white  mahogmy, 
which  does  not  warp  readily,  with  a  carrying  strap  passing  over  the  sides  and 
top  (Fig.  I  A,  b).  The  door,  of  nine-ply  wood,  formed  one  of  the  Urge  sides, 
and  was  hinged  below.  The  edge  of  the  door  was  bevelled  to  fit  closely  whwi 
shut,  and  the  fitting  was  further  secured  by  a  small,  inwardly  projecting  rim 
within  the  door,  ensuring  an  absolutely  tight  joint  (Fig.  2).  The  whole  was 
closed  by  means  of  three  jam-hasps,  which  kept  the  door  pressed  tightly  shut 
and  flush  with  the  surface.  The  case  was  adequately  ventilated  by  means  of 
nine  slots  3J  x  j  in.,  six  in  the  door,  and  throe  in  the  opposite  side.  These  were 
covered  by  wire  gauze  of  the  finest  grade,  reinforced  by  a  protective  beading 
roimd  the  edge.  Within  were  three  sliding  shelves  of  nine-ply  wood,  which 
could  be  entirely  withdrawn,  and,  being  provided  with  a  deep  flange  at  each 
end,  could  stand  separately  without  disturbing  the  jars.  Each  shelf  was  per- 
forated by  seventeen  staggered  round  holes.  Glass  tumblers,  on  account  of 
their  lightness  and  of  their  slight  taper,  which  helped  them  to  sit  securely  m 
these  apertures,  were  used  throughout  as  breeding  jars.  The  tumblers  and  their 
covers  were  nowhere  in  contact  with  each  other  or  with  the  walls  of  the  case. 
This  being  a  new  type  of  apparatus,  its  flyproof  qualities  were  tested  thoroughly 
in  the  following  way  before  it  was  used  for  rearing  sheep  maggots:  twenty-one 
jars  containing  pure  separate  cultures  of  t!ie  larvae  of  six  different  species  of 
carrion-fly  were  placed  side  by  side  in  the  l>ox,  along  with  a  large  number  of 
open  jars  containing  uncovered  beef.  The  case  was  then  closed,  and  left  in  » 
sheltered,  sunny  place,  much  frequented  by  blow-flies,  for  the  space  of  1  week. 
Large  numbers  of  flies  were  attracted  by  the  smell,  but  at  the  end  of  the  week 
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Fig.  1.   PorUUe  Mid  ByptoOt  breeding  o^o.  A,  doMd;  B,  opMted. 
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the  case  was  found  to  contain  no  foreign  eggs  or  larvae,  the  exposed  beef 
being  uncontaminated.  All  the  cultures  were  reared  out,  and  were  found  to 
have  retained  their  purity.  As  an  additional  precaution  during  subsequent 
use,  the  box  was  kept  indoors  and  in  a  dark  place,  and  was  examined  within 
and  without  daily,  as  was  each  separate  jar  and  cover.  This  case  may  be  used 
for  a  variety  of  purposes  by  removing  the  sliding  shelves,  or  by  replacing  them 
by  plain  shelves  or  pigeonholing  made  to  fit.  The  entire  weight  of  the  apparatus 
when  all  the  jars  are  full  is  60-60  lb. 


Fig.  2.  Sections  of  door-fitting. 

Preventive  measures 

Most  of  the  farms  concerned  were  of  the  small  general  type,  none  dealing 
exclusively  with  sheep.  In  few  of  them  did  the  flock  number  more  than  500. 
In  four  only  were  whole- time  shepherds  employed;  in  the  remainder  the  sheep 
were  supervised  either  by  the  farmer  himself,  or  by  a  farm  worker,  in  both  the 
latter  cases  the  general  work  of  the  farm  occupying  much  of  the  day.  In  every 
case  the  sheep  were  examined  at  least  once  daily,  by  the  individual  concerned, 
during  the  fly  season.  The  flock  was  invariably  scattered  over  wide  tracts  of 
comparatively  rough  ground,  rendering  such  supervision  arduous  and  lengthy. 
Seldom  could  the  shepherd  be  perfectly  certain  that  no  sheep  had  been  over- 
looked— an  important  point  when  the  amount  of  damage  done  by  maggots  in 
a  single  day  is  considered. 

None  of  the  preventive  measures  in  use  in  the  districts  concerned  can  be 
considered  adequate  in  dealing  with  the  pest.  As  the  present  dipping  regulations 
are  concerned  with  the  prevention  of  sheep-scab  rather  than  of  maggot,  the 
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first  compolBory  dipping  of  the  year  comes,  in  most  districts,  well  after  the 
beginning  of  the  fly  season.  There  is  no  doubt  that  in  the  majority  of  cases  an 
earlier  dipping  would  go  far  toward  the  prevention  of  these  early  cases  which 
are  so  liable  to  progressive  restrike  throughout  the  summer.  Such  dipping  as 
does  take  place  is  seldom  efficiently  carried  out.  We  have  observed  a  wide- 
spread tendency  toward  the  use  of  over-strong  solutions,  with  consequent 
skin  irritation,  loss  of  condition,  and  liability  to  strike.  The  time  of  immersion 
is  usuaUy  much  below  the  minimum  prescribed  by  the  maker  of  the  dip.  The 
majority  of  the  troughs  and  pens  are  of  the  most  primitive  nature,  and,  a  point 
of  great  importance,  are  rarely,  if  ever,  cleaned.  Two  cases  were  noted  where  the 
dipping  trough  was  never  washed  out,  fresh  dip  merely  being  added  to  the 
existing  fluid  when  the  farmer  considered  this  necessary.  Few  farmers  realize 
the  danger  of  overcrowding  the  sheep  in  small  and  dirty  pens  and  drippers,  with 
consequent  fouling  of  the  wool — a  potent  predisposing  factor  in  strike.  The 
conscientious  use  of  recognized  sulphur-arsenic  dips,  freshly  made  up  at  the 
correct  strength,  or  even  under  strength,  in  clean  troughs  and  with  roomy 
dripping  pens,  have  been  found  to  be  effective  for  a  much  longer  time. 

Where  maggots  are  actually  present  on  a  sheep,  many  of  the  methods  of 
removal  are  too  drastic,  causing  inflammation  and  even  the  localized  loss  of 
wool.  While  many  measures,  such  as  the  application  of  dilute  dip,  whale-oil 
and  sulphur,  Stockholm  tar  and  the  proprietary  maggot-oils  are  satisfactory, 
we  have  often  observed  the  unfortunate  results  produced  by  the  use  of  con- 
centrated carbolic  and  arsenical  solutions  or  of  crude  paraffin.  Among  other 
substances  used  are  dry  earth,  flowers  of  sulphur  and  sodium  bicarbonate. 
Whale-oil  and  sulphur  ointment,  while  forming  a  protective  coagulum  effective 
in  preventing  the  irritation  of  open  wounds  by  smaU  muscids,  anthomyids,  etc., 
is  of  little  use  as  a  deterrent  to  maggot-flies.  Owing  to  its  property  of  cracking 
after  drying  and  thns  of  damaging  the  underlying  8cab,  it  provides  ready-made 
routes  of  entry  to  the  already  damaged  tissues,  nor  does  it  seem  to  have  a 
markedly  harmful  effect  on  the  maggots  themselves.  Furthermore,  healing  is 
often  retarded  by  the  tendency  of  the  sheep  to  bite  at  such  dressings.  While 
most  farmers  realize  that  maggots  too  rapidly  killed  in  situ  and  not  properly 
removed  from  the  fleece  will  remain  there  rotting,  and  so  attracting  flies,  most 
fail  to  appreciate  the  fact  that  living  larvae  rubbed  out  of  the  wool  are,  in 
many  cases,  able  to  complete  their  metamorphosis.  Many  shepherds,  not 
wishing  to  kiU  the  maggots  in  the  wool,  rub  them  out  before  applying  the 
remedy,  thus  permitting  a  large  number  to  escape.  The  advantages  of  clipping 
closely  the  wool  round  maggot  wounds  cannot  be  overemphasized ;  this  process, 
besides  rendering  fresh  egg-masses  more  obvious,  seems  to  lessen  the  tendency 
to  reinfection. 

There  is  no  question  that  indirect  measures  of  control,  when  properly 
carried  out,  may  be  most  effective,  though  this  fact  is  seldom  fully  realized  by 
those  concerned.  The  process  of  **  crutching  ",  i.e.  of  shearing  closely  the  breech  j 

and  hindlegs  down  to  the  hocks,  of  clean  and  dirty  sheep  alike,  as  opposed  to 
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the  usual  method  of  clipping  scouring  sheep  only,  has  been  advocated  (Sobm- 
son,  1935).  We  have  seen  this  system  employed  with  distinct  advantage  on  two 
farms.  The  proper  disposal  of  dead  sheep  and  other  carrion  is  of  the  highest 
importance  as  an  indirect  method  of  control.  On  very  few  farms  is  this 
effectively  carried  out.  A  common  practice  in  the  West  Highlands  is  to  allow 
the  carcass  to  lie  till  the  wool  can  be  plucked  off  it — ^usually  a  period  of  some 
days.  It  is  by  this  time,  naturally,  swarming  with  larvae,  and  the  subsequent 
perfunctory  burial,  if  any,  in  about  1  ft.  of  earth  assists  rather  than  hinders 
their  development,  as  has  been  shown  by  Fuller  (1932).  Over  the  whole  area 
the  practice  of  allowing  carcasses  to  lie  exposed  is  prevalent — ^five  such 
carcasses  have  been  counted  in  the  course  of  a  mile's  walk — ^most  farmen 
firmly  believing  that  the  eventual  burial  destroys  the  maggots.  In  this 
connexion  it  is  interesting  to  note  a  case  recorded  in  the  Press  during  the 
summer  of  1935:  some  200  sheep  reported  stolen  from  an  area  in  Mid- Argyll 
were  almost  aU  eventually  found  by  the  police,  not  stolen  but  dead,  mainly  of 
myiasis — many  of  the  carcasses  being  so  infested  as  to  be  visibly  moving, 
while  a  low,  bubbling  noise  was  audible  from  some  little  distance.  On  two 
farms  only  have  we  seen  the  treatment  of  carcasses  with  poisons  before  burial. 
Nowhere  have  we  found  any  attempt  to  deal  with  small  carrion,  rabbits, 
birds,  etc.  A  factor  of  importance  and  entirely  outwith  the  farmer's  control  is 
the  scandalous  condition  of  many  country  slaughter-house  '"middens",  where 
huge  mounds  of  offal  lie  exposed  and  accumulating  over  long  periods — ideal 
breeding  grounds  for  large  numbers  of  blow-flies.  It  is  probable  that  such  a 
state  of  affairs,  favouring,  as  it  must,  the  development  of  a  carrion-fly  popu- 
lation far  too  great  for  the  available  normal  food  supply,  forces  the  insects 
concerned  to  seek  new  breeding  places,  such  as  living  sheep.  In  this  con- 
nexion it  may  be  emphasized  that  many  authorities,  such  as  Froggatt  (1904, 
1915),  attribute  the  first  serious  spread  of  sheep  myiasis  in  Australia  to  a 
similar  cause,  namely,  to  the  exposure  of  multitudes  of  carcasses  as  a  result  of 
the  extensive  campaign  against  the  rabbit  pest  in  that  country.  While  in 
Britain  the  presence  of  large  rabbit  warrens  will  undoubtedly  stimulate  blow- 
fiy  increase  owing  to  the  number  of  bodies  in  their  vicinity,  we  believe  that  their 
importance  in  aiding  the  over-wintering  of  flies  has  been  exaggerated,  definite 
evidence  indicating  that  blow-flies  pass  the  winter  not  as  adults  or  pupae,  but 
mainly  as  hibernating  larvae.  This  point  will  be  considered  in  greater  detail 
below.  Of  recent  years  a  few  enterprising  farmers  have  adopted  the  trapping 
system.  We  have  noted  two  farms  where  the  **  Western  Australian "  trap  as 
modified  by  de  Vries  (1933)  is  in  use,  and  a  few  where  bait  is  suspended  over 
pails  of  sheep  dip  or  lime,  apparently  with  good  effect. 

Seasonal  incidence 

While  the  fly  season  proper  may  be  said  to  extend  from  the  middle  of 
June  to  the  middle  of  September,  various  workers  have  recorded  cases  much 
earlier  or  later  in  the  year.  MacDougall  (1909)  noted  cases  in  every  month  of 


— 1 


A.  J.  Haddow  and  B.  C.  Muirhead  Thomson         103 

the  year  except  December,  January  and  February,  and  Walton  (1918)  has 
found  sheep  attacked  as  early  as  March  and  April.  In  Ayrshire  the  pest 
seldom  occurs  before  June.  In  Argyllshire  we  have  records  of  sheep  maggot 
in  the  first  week  of  April,  and  have  observed  many  cases  in  mild  weather  from 
the  beginning  of  May  onward.  We  have  not  noted  the  occurrence  of  mjdasis 
in  the  districts  concerned  after  the  beginning  of  October. 

The  weather  conditions  influencing  strike  seem  to  be  fairly  constant — as 
noted  by  most  workers,  the  flies  attack  most  readily  in  warm,  moist  weather, 
while  cold,  wind  and  rain  are  unfavourable.  On  warm  bright  summer  evenings, 
oviposition  may  occur  at  a  comparatively  late  hour,  on  one  occasion  as  late 
as  9  p.m.  (British  Summer  Time)  at  the  end  of  July.  The  mild  winters  and  hot 
summers  of  1932-3-^  have  definitely  contributed  to  the  spread  and  increase 
of  sheep  myiasis  in  Scotland.  As  opposed  to  this,  the  cooler  summer  of  1935, 
though  preceded  by  a  winter  as  mild  as  the  above,  has  shown,  if  anjrthing,  a 
decrease  in  the  severity  of  maggot-fly  attack  in  the  districts  studied. 

Types  op  country 

Little  or  nothing  can  be  added  to  the  existing  accounts  of  the  relation 
between  sheep  myiasis  and  the  ground  conditions  involved.  These  have  been 
fully  discussed  by  Walton  (1918)  and  others.  We  have  found  it  a  fairly 
general  rule  that  the  flies  prefer  low  ground — sheep  on  high  heathery  country 
being  less  liable  to  attack.  While  avoiding  the  shade  of  woods,  the  flies  seem 
to  be  most  prevalent  in  sheltered  spots,  especially  where  much  bracken  is 
present.  It  is  hard  to  overrate  the  importance  of  the  latter  as  a  predisposing 
tactot  in  myiasis.  Flies  shelter  in  large  numbers  in  bracken  during  heat — a 
situation  much  sought  by  the  sheep  also,  for  the  sake  of  shade  and  coolness. 
In  wet  and  cool  weather,  and  by  night,  it  acts  as  an  efficient  protection  to 
many  insects  which  would  otherwise  succumb.  Equally  important  is  the 
tendency  of  struck  sheep  to  leave  the  rest  of  the  flock  and  lie  down  in  dense 
clumps  of  bracken,  from  which,  in  their  peculiarly  apathetic  condition,  they 
refuse  to  be  dislodged  by  dogs.  They  are  thus  liable  to  be  overlooked  by  the 
shepherd  till  they  are  past  recovery,  the  carcasses  of  such  victims  remaining 
as  hidden  and  unsuspected  breeding  grounds.  It  has  been  recognized  by 
several  authorities  that  wet  sheep  are  particularly  liable  to  attack,  probably 
owing  to  the  distinct  odour  of  moist  wool.  Bracken  remaining  damp,  as  it 
does,  long  into  the  heat  of  the  day,  wets  the  neck  and  shoulders  of  sheep 
forcing  their  way  through  it,  and  thus  renders  these  parts  more  attractive  to 
blow-flies.  On  many  farms  the  bracken,  uncut  from  year  to  year,  lies  on  the 
ground  as  a  dense  protective  covering,  in  which  a  certain  slight  degree  of  warmth 
is  probably  generated  by  slow  fermentation.  Qround  covered  by  such  a  layer  is 
protected  from  extreme  cold,  and  is  less  liable  to  freeze.  This  action  is  probably 
of  importance  in  aiding  the  survival  of  hibernating  prepupae  during  adverse 
winter  conditions.  On  one  Argyllshire  farm  we  have  noted  a  very  substantial 
decrease  in  sheep  maggot  coincident  with  the  cutting  of  large  areas  of  bracken. 
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On  all  the  farms  concerned  the  flock  consisted  of  Blackface  or  cross-bred 
strains  or  both,  sometimes  a  few  Border  Leicesters  also  being  present.  We  have 
never  obtained  maggots  from  any  of  the  last-named  variety.  On  none  of  the 
farms  studied  were  Cheviots  stocked,  but  Cheviot  owners  state  that  this  breed 
readily  fall  victims  to  blow-fly  attack.  In  the  west  the  Blackface  is  generally 
considered  to  be  the  most  resistant  variety. 

With  regard  to  the  damage  done  to  the  sheep  themselves,  while  it  is  known 
that  any  part  may  be  affected,  we  have  noted  the  high  percentage  of  breech 
or  tail  strikes,  mainly,  but  by  no  means  always,  on  scouring  sheep.  This  type  of 
infection  occurs  mostly  among  ewes,  lambs  seeming  more  liable  to  be  struck  on 
the  flanks  and  back.  Rams  seem  to  be  most  susceptible  to  attack  on  the  neck 
and  shoulders  where  the  wool  is  thick.  The  horns  of  rams  also  seem  to  be 
peculiarly  liable  to  infestation,  especially  if  there  has  been  any  ulceration 
round  the  base,  the  face  also  being  attacked  in  cases  where  there  is  friction 
between  the  horns  and  the  cheeks  during  mastication.  Wethers  castrated  by 
methods  involving  opening  of  the  scrotum  are  frequently  victims  of  "purse- 
strike  "  unless  the  wound  has  been  carefully  and  completely  sewed  up.  Maggots 
frequently  occur  where  foot-rot  is  present,  actually  being  introduced  by  some 
farmers  with  the  object  of  clearing  out  the  disease — a  case  of  such  treatment 
recently  appeared  in  Court  on  a  charge  of  cruelty.  Beyond  doubt  this  method 
is  effective  in  clearing  up  the  condition,  but  the  larvae,  unless  removed  in 
time,  show  a  well-marked  tendency  to  migrate  up  the  leg  and  attack  healthy 
tissue.  As  noted  by  Ratcliffe  (1934)  myiasis  of  the  flanks  is  often  induced  by 
the  soiling  of  the  wool  of  this  region  by  dirty  or  diseased  trotters  when  the 
animal  is  lying  down. 

The  majority  of  primary  superficial  lesions  observed  have  been  clean 
wounds,  which,  if  not  unduly  disturbed,  generally  heal  rapidly  by  granulation. 
If,  however,  as  is  often  the  case,  the  wound  is  much  handled  during  treatment, 
there  is  definite  danger  of  infection  by  pyogenic  bacteria,  especially  by 
Bacillus  jnfocyaneus  {Pseudomonas  aeruginosa  Migula),  probably  the  conunonest 
species  in  wool.  The  consequent  formation  of  a  discharging  ulcer  renders  the 
wound  extremely  liable  to  restrike,  with  the  added  danger  that  the  larvae, 
carrying  the  infection  into  the  deeper  tissues,  may  set  up  a  fatal  septicaemic  or 
pyaemic  condition. 

Strike  and  life  history 

While  absolute  knowledge  is  as  yet  wanting  as  to  the  exact  reasons  for 
primary  strike,  several  important  predisposing  causes  have  been  recognized  and, 
in  addition  to  those  already  discussed,  the  following  are  important.  It  has 
been  demonstrated  by  Holdaway  (1932)  that  the  main  initial  cause  of  body 
strike  is  bacterial  activity  in  the  wool.  This,  while  obviously  at  a  maximom 
where  urine  or  faeces  have  soiled  the  fleece,  also  occurs  in  regions  apparently 
clean  and  unaffected,  and  is  the  most  probable  explanation  of  strike  in  such 


A.  J.  Haddow  and  R.  C.  Mxhrhead  Thomson    106 

parts.  Where  the  wool  is  kept  moist  by  water  or  sweat  the  extreme  activity  of 
the  bacteria  produces  decomposition  of  the  fibres  or  ''wool-rot ".  This  condition 
is  known  to  be  attractive  to  maggot-flies.  It  has  been  shown  experimentally 
by  Freney  (1932)  that  artificially  decomposed  wool  fibre  (keratin)  is  lastingly 
attractive  to  the  primary  Australian  blow-flies  (including  Lucilia  sericata)  to 
such  an  extent  that  it  forms  an  excellent  bait  for  traps.  These  facts  show  how 
warm,  wet  weather,  hard  driving  or  improperly  trained  dogs  may,  by  wetting 
the  wool,  or  causing  the  animals  to  sweat,  stimulate  bacterial  growth  and  wool 
degeneration,  and  thus  pave  the  way  for  maggot-fly  attack. 

Larvae  in  wool  may  either  remain  on  the  skin  surface,  causing  com- 
paratively little  damage  except  to  the  fleece,  or  they  may  bore  inward  with 
more  serious  consequences.  The  method  adopted  seems  to  depend,  in  many 
cases,  on  the  number  of  maggots  present,  and  on  the  condition  of  the  fleece. 
Larvae  in  small  numbers  seem  to  be  able  to  obtain  adequate  nourishment 
from  wool-yolk  and  from  the  superficial  layers  of  the  skin.  This  is  seen  mainly 
in  the  earlier  parts  of  the  year  before  the  strikes  are  numerous.  Such  maggots 
differ  in  appearance  firom  those  which  bore  deeply,  owing  to  the  colour  of  the 
contents  of  the  dorsal  food  reservoir — ^a  fact  which,  together  with  their 
behaviour,  has  probably  given  rise  to  the  widespread  but  erroneous  belief 
that  they  belong  to  a  different  species,  particularly  active  in  late  spring,  CaUi- 
phora  generally  being  the  supposed  agent.  It  follows  from  the  above  facts 
that  a  sheep  with  long,  thick  wool  is  more  liable  to  exhibit  this  superficial 
type  of  myiasis,  especially  in  the  earlier  months.  Lambs  and  shorn  sheep,  on 
the  other  hand,  though  less  liable  to  attack,  usually  suffer  a  much  more 
extensive  invasion  of  the  tissues  when  struck.  Larvae,  when  present  in  large 
numbers,  almost  invariably  burrow  more  deeply,  usually  with  serious  con- 
sequences. Depending  upon  the  part  of  the  body  struck,  they  may  either 
penetrate  at  once,  or  may  migrate  some  distance  in  the  search  for  a  soft  or 
more  easily  invaded  part,  such  as  the  flank  or  the  fleshy  part  of  the  haunch. 
We  have  noticed  that  such  migrating  larvae  usually  tend  to  travel  upward  or 
forward,  according  to  their  original  position.  In  hot  weather,  and  under 
suitable  conditions,  hatching  and  larval  growth  may  be  greatly  accelerated — 
in  two  cases  the  larvae  had  reached  the  third  instar  in  a  single  day — one  of 
these  will  be  described  below.  Ratcliffe  (1934)  describes  larvae  which  attained 
full  growth  in  48  hours  at  90°  F.,  the  approximate  temperature  of  sheep's 
wool  near  the  skin.  It  has  been  stated  by  various  workers  that  iMcilia  larvae 
are  not  coprophagous.  In  several  cases,  however,  they  have  been  observed 
feeding  on  dung  in  wool,  and,  in  one  instance,  a  large  batch  were  reared  from 
the  egg  to  maturity  on  such  a  diet  alone,  the  larval  period  being  much  pro- 
tracted and  the  adults  small  though  perfect.  In  this  connexion  it  is  interesting 
to  note  that  Bogdanow  (1928)  has  reared  eleven  generations  of  CaUiphora 
eryikrocephala,  normally  a  carrion  feeder,  on  an  exclusive  diet  of  human 
faeces. 

It  has  invariably  been  our  experience  that  imder  natural  conditions  the 
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winter  is  passed  in  a  hibernating  prepupal  phase.  On  several  oocasioiis 
mature  larvae  of  several  species  have  been  kept  throughout  the  winter  under 
a  variety  of  natural  and  unnatural  conditions,  outside  and  indoors,  pupatioD 
never  taking  place  till  April  or  May.  In  this  particular  we  are  entirely  in 
agreement  with  Maldwyn  Da  vies  (1934).  We  consider  the  supposition  of  some 
authors  that  the  winter  is  passed  in  the  pupal  state  as  most  unlikely,  nor  have 
we  seen  adequate  evidence  adduced  in  its  support.  In  no  case  have  we  found 
that  the  blow-flies  can  survive  as  pupae  for  more  than  3  or  4  weeks.  This  biCt 
is  borne  out  by  the  following  observations.  It  has  been  found  possible  to 
induce  pupation  in  hibematiag  prepupae  by  one  method  only — oontinaed 
exposure  to  high  temperatures  in  hot  houses.  This  is  actually  the  method 
employed  to  hasten  the  emergence  of  autumn  larvae,  and  so  to  reduce  the 
high  mortality  prevalent  among  those  permitted  to  hibernate  normally. 
Pupation  having  been  induced  by  such  methods,  it  was  found  impossible  to 
prolong  its  duration  by  any  such  means  as  re-exposure  to  normal  winter  tem- 
peratures, either  inside  or  outdoors;  under  such  conditions  the  adults  either 
emerge  after  a  pupal  period  of  normal  length  or  die  within  the  pupariunL  The 
pupa,  far  from  being  a  resistant  instar  as  is  usually  supposed,  has  been  found 
to  be  highly  vulnerable,  and  susceptible  to  changes  in  temperature,  humidity, 
etc.,  which  are  not  injurious  to  the  mature  larva  or  prepupa,  these  stages 
being  unaffected  by  relatively  great  variation  in  these  factors.  The  prepupal 
phase  can  be  prolonged  almost  indefinitely  and  is  thus  well  adapted  for 
hibernation. 

We  have  never  found  parasites  of  any  description  in  cultures  of  larvae 
taken  from  living  sheep.  This  point  has  been  noted  by  Maldwyn  Davies  (1934). 

Species  of  fly  involved 

It  has  been  demonstrated  by  many  workers  that  Lucilia  9erioata  Mg.  is 
almost  exclusively  the  sheep  maggot-fly  concerned  in  Britain.  Oases  of  attack 
by  other  flies  have,  however,  occasionally  been  recorded.  MacDougall  (1909) 
mentions  three  cases  of  infection  by  CaUiphora  erythrocephala  Mg.  and  three  of 
the  same  species  and  Lucilia  sericata  mixed.  In  the  same  paper,  reference  is 
made  to  strike  of  sheep  by  L.  caesar  in  Huntingdonshire  and  Kent,  Theobald 
being  the  authority  quoted.  Hewitt  (1914)  mentions  L,  caesar  as  a  sheep  blow- 
fly. Walton  (1918)  states  that  CaUiphora  erythrocephala  undoubtedly  causes 
trouble,  but  gives  no  evidence.  Maldw3m  Davies  (1934)  notes  two  mixed 
infections  of  LudUa  sericata  and  CaUiphora  erythrocephala  (the  latter "'  in  small 
numbers").  Ratcliffe  (1934)  states  that  C  erythrocephala  is  known  to  attack 
sheep.  In  the  present  investigation  we  have  been  concerned  in  an  attempt  to 
show  that  other  species  than  Lucilia  sericata  do  occur,  in  certain  districts  at 
least,  as  secondary  agents  of  sheep  myiasis  following  on  or  coincident  with 
attack  by  this  species,  and  that  they  may  infest  wounds  and  sores  produced, 
in  the  first  instance,  either  by  disease  or  by  larvae.  The  evidence  indicates 
that  these  files  do  not  initiate  myiasis  unless  some  such  conditions  as  foot-rot 
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or  a  pumlent  sore  be  present.  All  the  species  involved  are  normally  carrion- 
flies.  We  have  found  them  almost  exclusively  in  heavy  or  prolonged  infections 
of  L.  sericatay  in  old  wounds,  etc.  While  the  small  numerical  proportion  of 
these  flies,  when  present,  and  their  rarity  or  total  absence  in  myiasis  in  certain 
districts  indicate  clearly  their  occasional  and  secondary  role,  and  render  them, 
as  yet,  of  minor  importance,  their  presence  leads  to  the  belief  that  they  may 
be  following  the  world-wide  parasitic  trend  of  the  Calliphorinae. 

The  flies  concerned  will  now  be  considered  briefly:  L.  caesar  (L.)  is  a 
conmion  carrion-fly  over  the  entire  area;  we  find  it  to  be  the  most  important 
of  these  secondary  species  and  have  recorded  it  in  twenty-four  cases  of 
myiasis.  L.  iUustris  Mg.,  though  not  so  common,  is  fairly  well  distributed  in 
the  west  of  Scotland.  While  in  the  past  some  workers  have  not  recognized 
this  species  as  distinct  from  L.  caesar^  the  structure  of  the  male  genitalia  as 
demonstrated  by  S^guy  (1928)  and  Aubertin  (1933)  has  placed  the  point 
beyond  doubt.  We  have  noted  three  cases  of  infection  by  this  fly.  CaUiphora 
erythrocephdla  Mg.,  though  one  of  the  commonest  species,  and  widely  believed 
to  cause  sheep  myiasis,  we  have  found  five  times  only.  C.  vomitoria  L.,  though 
very  common  in  some  of  the  districts  studied,  has  been  reared  from  only  two 
cases  of  maggot  infection.  Pratophormia  terraenovae  R.-D.  {^groenlandica 
Zett.)  is  a  widely  distributed  British  carrion-fly  known  by  a  variety  of  names 
sach  as  PAormia  terraenovae,  Protocdlliphara  groenlandicay  etc.,  the  synonymy 
giving  rise  if>  much  confusion.  We  have  employed  the  above  name  (as  given  by 
Bez2d,  1922,  and  S^guy,  1928)  after  careful  consideration  of  the  evidence  of 
morphology  and  priority.  We  have  reared  it  in  seven  cases  of  sheep  myiasis. 
In  three  instances  a  single  larva  of  Muscina  pabulorum  Fallen,  easily  recognized 
by  the  characteristic  posterior  spiracles,  has  been  taken  from  a  living  sheep 
and  reared  to  maturity.  In  several  of  these  cases  we  have  found  more  than 
one  of  the  species  concerned  occurring  along  with  L,  sericaia  on  a  single  sheep. 
Fuller  details  are  given  below. 

While  cases  of  infection  by  the  above-mentioned  species  of  Lucilia  and 
CalUphora  are  not  altogether  unexpected  or  unprecedented,  especially  in  sores 
or  wounds,  the  occurrence  of  Protophormia  may  occasion  some  surprise.  In 
America,  however,  the  closely  allied  species  Phormia  regina  Mg.  is  well  known 
as  a  sheep  blow-fly  in  Texas  (Bishopp,  1915),  California  (Herms,  1915),  and 
British  Columbia  (Hearle,  1933).  The  presence  of  Protophormia  terraenovae 
may  be  diagnosed  by  its  characteristic  habit  of  pupating  in  the  fleece  of  the 
Uving  sheep  instead  of  in  the  ground.  The  puparia  are  readily  identifiable 
by  means  of  their  well-developed  lateral  ridges  and  terminal  processes — 
features  sufficiently  prominent  to  be  recognized  by  a  few  observant  farmers. 
We  have  seen  these  large  and  distinctive  puparia  on  living  sheep  in  various 
localities,  but  so  far  have  reared  the  adults  from  larvae  on  sheep  in  the  case 
of  two  farms  only.  The  puparia  become  most  evident  on  shearing,  when  they 
are  sometimes  found  in  fairly  large  numbers  in  the  thick  wool  close  to  the 
akin. 
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The  identification  of  species  of  LuciUa  other  than  L.  sericala  has  been 
confirmed  in  each  case  by  microscopic  examination  of  the  genitalia.  Ifiss  D. 
Aubertin,  of  the  British  Museum,  was  kind  enough  to  identify  our  first 
specimens  of  L.  iUustris. 

COMPABISON  OF  AREAS  WITH  BBABINO  RBCORDS,  ETC. 

Within  the  area  studied,  a  variety  of  conditions  was  encountered  both  in 
the  type  of  country  and  in  the  methods  of  farming.  The  Ayrshire  farms  are  all 
situated  about  12  miles  inland,  at  heights  over  700  ft.,  round  Fen  wick  Moor,  a 
wide  tract  of  rough  grassland  with  little  bracken.  They  lie  on  the  borderline 
between  rich  arable  and  dairy-farming  country  and  undulating  moor.  Farming 
in  this  district  is  of  a  high  standard.  The  Arran  farms,  all  close  to  the  sea,  are 
fairly  low-ljnng.  The  ground  is  rough  and  is  heavily  covered  with  bracken  and 
some  heather.  The  remaining  farms,  in  Argyllshire,  like  those  in  Arran,  he 
close  to  the  sea,  at  varjnng  heights.  The  country  is  very  broken,  and  supports 
a  dense  growth  of  bracken  and  heather,  and,  in  places,  hazel  scrub,  etc.  In 
Argyll  farming  is  of  a  simpler  nature  than  in  Ayrshire. 

The  occurrence  of  the  secondary  flies  was  found  to  be  related  approxi- 
mately to  the  above  conditions.  Comparatively  rare  in  Ajrrshire,  their  in- 
cidence increased  in  the  western  districts,  reaching  a  maximum  for  the  area  in 
Kintyre  and  Knapdale.  Their  occurrence  was  obviously  dependent  on  the 
type  of  country,  efficiency  of  supervision,  relative  abundance  of- the  species 
concerned,  and  local  prevalence  of  myiasis  which  is  much  more  severe  in 
Argyll  than  in  Ayrshire. 

Below  are  given  separate  accounts  of  the  various  farms  studied,  with 
records  of  each  case  in  which  flies  other  than  L.  sericata  were  met.  To  save 
space  no  precise  record  is  given  of  the  many  cases  in  which  L.  sericala  alone 
was  reared: 

(1)  Sheep  maggot  in  Ayrshire  (R.  C.  M.  Thomson) 

The  farms  to  which  particular  attention  was  paid  are  all  situated  on  the 
same  type  of  moorland  country,  as  described  above.  From  the  present  point 
of  view,  the  most  important  features  of  the  ground  are  the  open,  undulating 
natiire  of  the  rough  grassland,  the  absence  of  deep,  sheltered  glens,  and  the 
relative  scarcity  of  bracken.  In  Ayrshire,  as  in  many  other  parts  of  Scotland, 
there  is  a  widespread  belief  that  there  are  two  distinct  kinds  of  maggot  ox 
"mawk"  associated  with  two  different  flies.  In  the  early  summer  there  is  a 
"soft"  "dung"  or  "black-headed  mawk"  supposed  to  be  that  of  CaUiphora, 
which  is  replaced  later  in  summer  by  the  more  harmful  "red-headed  mawk" 
associated  with  L.  sericata.  Breeding  records  show  that  this  hard  and  fast 
distinction  is  quite  unfounded.  CaUiphora  has  not  been  recorded  as  a  sheep 
maggot-fly  in  this  area,  and  "black-headed  mawks"  of  various  different  types 
have  all  proved  to  be  those  of  Lucilia  sericata,  Protophormia  has  only  been 
taken  from  sheep  on  one  occasion,  but  all  farmers  and  shepherds  have,  at 
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some  time  or  other,  seen  the  black  puparia  in  the  wool  of  living  sheep.  Although 
widespread,  it  is  evidently  only  of  occasional  occurrence  on  sheep.  The 
secondary  sheep  maggot-flies  play  a  less  important  part  in  Ayrshire  than  in 
any  of  the  other  areas  investigated.  Breeding  records  have  shown  that  the 
vast  majority  of  strikes  are  due  to  Lucilia  sericala,  and  numerous  cases  of 
attack  by  this  species  alone  have  been  obtained  from  the  following  farms: 
Craigends,  Taybum,  Low  Rushaw,  Muirside,  Blackbyre,  and  Gairnhill. 
Secondary  sheep  maggot-flies  have  been  recorded  in  the  following  few  cases : 

Drumtee  Farm.  This  is  situated  on  a  bleak  traot  of  rough  grassland,  merging  with  moor- 
iaod,  near  the  north  boundary  of  Aiyshire.  Sheep  maggot  is  less  severe  here  than  in  other 
farms  of  the  area. 

5.  vii.  33.  Several  pupae  and  full-grown  larvae  of  Protophormia  as  well  as  a  single  laiva 
of  Musdna  pabulorutn  were  taken  from  the  wool  of  a  sheep.  This  was  evidently  a  secondary 
attack  in  which  the  primary  larvae  of  Lucilia  Bericata  had  left  the  sheep  in  order  to  pupate, 
and  progressive  restrike  had  been  checked  by  unfavourable  weather. 

Craigends  Farm  lies  in  a  hollow  in  the  moor,  and  the  ground,  though  rough,  is  less  exposed 
than  at  Drumtee. 

10.  vi.  33.  Larvae  of  different  sizes  were  taken  from  a  mild  case  on  the  soiled  hind- 
quarters of  a  Blackface  lamb.  This  was  an  unusually  early  strike  for  this  farm.  The  flies 
'"^"^^dwepe:  L.  aericata         ...        22 

L.  iUuslris         ...  7 

Tat^ntm  Farm  is  situated  near  Craigends,  and  has  very  similar  ground  and  exposure. 
None  of  the  several  cases  examined  here  during  the  summer  was  serious,  and  with  a  single 
exception  they  were  found  to  be  caused  by  L,  aericata  alone. 

16.  vii.  35.  Several  larvae  were  taken  from  a  small  patch  on  the  hip  of  a  Blackface  lamb. 
The  flies  bred  were:  L.  Mricaia         ...        23 

M,  pabtUorum   ...  1 

Muirside  Farm  is  situated  on  very  exposed,  undulating  moorland  and  the  sheep  are  over 
a  much  wider  area  than  in  the  other  farms.  Maggot-fly  was  very  troublesome  here  during  the 
summers  of  1933-4-6,  but,  owing  to  strict  supervision,  was  kept  well  under  control.  At  one 
time  in  July  1935  only  four  sheep  out  of  600  were  struck.  Several  cases  of  attack  by  Lucilia 
aerieata  alone  were  recorded  during  the  summer,  and  in  only  one  instance  did  secondary 
flies  appear. 

29.  vii.  35.  The  flies  recorded  were: 

L,  aericata         ...        42 
L,  iUustria         ...  4 

(2)  Sheep  maggot  in  Arran  (R.  C.  M.  Thomson) 

In  the  summer  of  1936  an  investigation  was  carried  out  in  three  localities 
in  Arran — ^Brodick  and  Lamlash  on  the  east  coast,  and  Machrie  on  the  west 
coast.  Sheep  farming  on  a  large  scale  is  confined  to  these  three  districts,  and 
the  conditions  obtaining  there  may  be  taken  as  fairly  representative  of  the 
whole  island.  Here,  as  in  most  other  places  in  Scotland,  sheep  maggot  has 
become  increasingly  serious  in  the  last  few  years,  and  has  spread  to  the  south 
of  the  island,  where,  till  recent  times,  it  was  unknown.  The  farmers  and 
shepherds  of  six  fanns  recognize  three  different  ''mawks"  as  compared  with 
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the  two  of  Ajnrshire,  and  associate  them  with  three  distinct  flies,  OoUipAora, 
Protophormia,  and  Lucilia.  Only  the  two  latter  species,  however,  have  been 
recorded  from  these  farms,  and  CaUiphoraj  if  it  does  occur  at  all,  must  be  a 
very  rare  sheep  maggot-fly  in  this  area.  All  those  concerned  with  the  actoal 
handling  of  sheep  have  seen  the  black  puparia  of  Protaphormia  in  the  wool 
of  living  sheep,  and,  although  it  has  not  occurred  in  any  of  the  breeding 


Fig.  3.  The  ooUecting  area.  Names  of  farms:  1,  Dmmtee;  2,  Taybum;  3,  Craigends;  4,  Moir- 
side;  6,  LowBushaw;  6,  Blaokbyre;  7,  Glencloy;  8,  Machrie;  0,  GlenkiU;  10,  BeachmeaiMch; 
11,  High  Crabasdale;  12,  Barr  Mains;  13,  Arinafadbeg;  14,  Oarsaig;  15,  Feamoch. 

records  for  this  district,  it  is  evidently  a  fairly  generally  distributed,  if  never 
abundant,  sheep  maggot-fly.  Larvae  were  obtained  from  three  farms,  and  the 
separate  records  are  considered  in  more  detail  below: 

Olencloy  Farm,  This  farm  Ib  situated  in  a  long,  narrow  glen,  running  down  to  the  sea, 
and  is  protected  on  three  sides  by  steep  hills.  Owing  to  the  sheltered  position,  the  glen  is 
very  hot  in  summer,  and  this,  together  with  the  rough  nature  of  the  ground  and  the  general 
covering  of  dense  bracken,  make  it  particularly  difficult  for  the  shepherd  to  keep  the  maggot- 
fly  under  control. 

9.  viii.  36.  Larvae  of  various  sizes  were  taken  from  an  extensive,  open  wound  along  the 
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back  of  a  Blaokfaoe  ewe  which  had  pieTioualy  been  attacked  and  subsequentfy  cleaned  of 
maggots.  The  flies  recorded  were: 

L,  serietUa         ...        31 
L.  caemMT  ...        47 

OleninU  Farm.  This  farm  is  situated  near  the  sea  at  the  beginning  of  a  wide  glen.  The 
ground,  though  rough  and  bracken-covered,  is  much  less  sheltered  than  at  Glencloy. 

8.  viii.  35.  Larvae  of  different  sizes  were  taken  from  a  mild  case  on  the  tail  region  of  a 
Blackface  ewe.  The  flies  bred  from  these  were: 

L.  serieata         ...        59 
M.  peUndorum   ...  1 

Maehrie  Farm  lies  at  the  edge  of  a  wide  stretch  of  flat  country  on  the  west  coast  of  the 
island.  The  ground  and  exposure  are  very  like  those  of  the  west  of  Kintyre,  and  the  slopes 
of  the  hills  are  similarly  heavily  covered  with  bracken.  Sheep  maggot  was  not  so  severe  as 
in  Glencloy,  but  continued  much  later  in  the  season,  in  spite  of  cold,  wet  weather.  Three 
samples  of  larvae  were  obtained,  all  of  them  yielding  small  proportions  of  LucUia  caeaar. 

9.  viii.  35.  The  flies  recorded  were: 


L,  aerieata 

•  •  • 

116 

L.  cafjtar 

»•  • 

1 

11.  ix.  35.  The  flies  recorded  were: 

L,  serieata 

•  •  • 

68 

L.  caesar 

•  •  • 

8 

17.  ix.  35.  The  flies  recorded  were: 

L.  serieata 

•  •  • 

41 

L,  caesar 

•  •  • 

6 

(3)  Sheep  maggot  in  Argyllshire  (A.  J.  Haddow) 

In  the  districts  studied,  the  main  enemy  of  the  farmer  is  probably  the 
dense  growth  of  bracken,  which,  together  with  the  moist,  mild  climate, 
favours  the  increase  of  sheep  blow-flies.  Myiasis  of  sheep  in  this  area  is 
probably  as  serious  as  anywhere  in  Scotland,  fatal  cases  being  not  infrequent, 
and  heavy  infestations  an  everyday  occurrence.  The  shepherd's  task  is  ren- 
dered difficult  by  the  fact  that  he  is  usually  expected  to  perform  other  duties 
besides  care  of  the  flock.  The  country  being  rough,  the  difficulties  of  supervision 
are  great.  At  Beachmeanach,  Protophormia  is  abundant,  and  from  this  farm 
only  has  it  been  recorded  as  a  maggot-fly.  The  puparia  have  however  been 
observed  in  wool  at  Cleit,  West  Kintyre.  On  Carsaig  Farm,  Knapdale,  an 
effective  campaign  against  sheep  maggot  during  1935  resulted  in  a  reduction 
of  fatalities  by  over  90  per  cent  as  compared  with  1934.  The  total  number  of 
strikes  was  also  very  substantially  reduced.  The  measures  employed  were: 
cutting  of  bracken,  building  of  large  pens,  use  of  an  isolation  field  for  bad 
cases,  regular  use  of  clean  and  properly  mixed  dip,  crutching,  prompt  carcass 
burial,  daily  examination  of  the  flock  by  an  efficient  shepherd,  and  immediate 
and  careful  treatment  of  all  struck  sheep.  Carcass  burial  elsewhere  was  usually 
rather  tardily  and  inefficiently  done.  Many  Argyllshire  farmers  firmly  believe 
that  young  larvae  of  LuoiUa  serieata  belong  to  different  species  from  the  fuUj 
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grown  ones.   Below  is  given  a  record  of  cases  in  which  flies  other  than  L. 
seruxUa  were  reared : 

Beaehmeanach  Farm,  West  Kintyre,  oonsists  of  a  Btretch  of  flat  shore  fields  with  dense 
tracts  of  bracken  and  couch  grass,  an  intermediate  ssone  of  hill  pasture  with  much  bracken 
and  whin,  and  a  considerable  area  of  heathery  hillflide.  The  sheep,  which  are  kept  mainly 
on  the  high  ground,  gather  in  hot  weather  in  a  narrow,  bracken-choked  glen.  In  spite  of 
careful  dipping  and  supervision,  maggots  cause  much  trouble  on  this  farm.  Blow-flies  of 
many  species  are  peculiarly  abimdant  here. 

3-11.  vii.  34.  Larvae  from  various  cases  were  reared  in  rather  limited  quarters,  with 
consequent  high  mortality.  The  following  emerged: 

L,  ssficatti    ...        ...  3 

Pr.  terraenovae        ...  16 

30.  vi.  35.  Larvae  in  large  numbers  and  all  stages  were  taken  from  a  large  wound  on 
the  haunch  of  a  ewe.  The  fleece  was  much  soiled.  There  was  a  considerable  bare  area  on  the 
flank.  The  following  emerged: 

L.  sericata    55 

L,  caeaar      2 

Pr,  terraenovae        ...  1 

5.  vii.  35.  Considerable  numbers  of  maggots  in  all  stages  were  found  in  a  wound  3  in. 
square  on  the  haunch  of  a  ewe.  The  wound,  which  was  necrotic,  penetrated  almost  to  the 
bone.  The  flank  and  back  were  also  infested.  This  case  terminated  fatally.  The  foUowing 

emerged:  L.  sericata    23 

Pr,  terraenowte        ...  13 

7.  vii.  35.  Larvae  were  collected  from  a  heavily  infested  ewe.  They  were  present  in  vast 
numbers  all  over  the  back  and  the  left  haunch  and  flank.  There  was  most  extensive  de- 
struction of  the  superficial  tissues.  The  fleece  in  these  regions  was  hj^nging  in  loose  strands. 
The  foUowing  emerged:  L.sericaia 1178 

L.  caeaar      54 

Pr,  terraenovae        ...  0 

8.  vii.  35.  An  old  ewe  was  found  to  have  a  maggot  wound  extending  from  the  hook 
upward  to  the  middle  of  the  back.  The  larvae  were  mainly  in  the  flrst  stage.  The  following 
emerged:  L,  eericata 226 

L.  caesar      12 

Pr,  terraenofxte        ...  1 

10.  vii.  35.  Larvae  in  moderate  numbers  and  all  stages  were  taken  from  the  haunch  of 
a  hogg.  The  skin  was  bare  but  unbroken.  The  wool  was  much  soiled  with  urine  and  faeces. 
The  foUowing  emerged:  L.sericaia 248 

L,  caeaar      7 

Pr,  terraenovae        ...  18 

10.  vii.  35.  Both  haunches  of  a  ewe  were  found  to  be  covered  with  larvae,  mainly  in  the 
first  stage.  The  skin  was  bare  but  unbroken.  The  wool  was  matted  with  urine  and  faeces. 

The  foUowing  emerged:  L.  sericata    246 

L,  caesar       14 

27.  vii.  35.  An  old  maggot  wound  in  the  flank  of  a  ram  was  found  to  be  fuU  of  eggs  and 
fiist-stage  larvae.  Clean  wounds  were  also  present  on  the  other  flank  and  both  sides  of  the 
neck.  The  wounds  were  disinfested,  clipped  and  treated  with  dip.  The  next  day  the  same 
wound  and  a  new  one  below  it  were  surrounded  by  eggs  and  swarming  with  larvae  aireadkf 
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in  the  third  3tage  (i.e.  within  1  day).  The  loUowing  day  the  wounds  were  infested,  and  a  new 
one  was  present  between  the  shoolden.  The  following  emeiged: 

L,  serietUa 171 

L.  eaeaar      4 

High  CrubastkUe  Farm,  West  ELintyre,  is  situated  at  a  height  of  300-400  ft.  on  an  exposed, 
iieathery  hillside.  Sheep  blow-flies  are  not  a  serious  problem  here.  The  stretches  of  pasture 
are  fairly  clear  of  bracken. 

6.  vii.  36.  Moderate  numbers  of  third-instar  larvae  were  collected  from  the  tail  and 
haunches  of  a  scouring  ewe.  The  skin  wab  unbroken.  The  following  emerged: 

Zr.  sericdto    ...        ...  7 

L.  eaeaar      14 

6.  vii.  35.  A  few  third-stage  maggots  were  found  on  the  tail  of  a  scouring  ewe.  The  skin 
was  unbroken.  The  following  emeirgddi 

L.  eerieaia 13 

L,  eaeaar      1 

Barr  Maine  Farm,  West  Kintyre,  closely  resembles  Beaohmeanach  (see  above).  It  is, 
however,  much  more  exposed,  and  the  hill-pasture  zone  is  rather  marshy,  with  extensive 
reed-beds.  The  farm  is  divided  by  a  deep  glen,  containing  much  bracken. 

22.  ix.  34.  Two  very  small  egg  dusters  were  taken  from  the  margin  of  an  old,  healed 
maggot  wound  on  the  haunch  of  a  dean  lamb.  The  following  emerged: 

L,  eaeaar      22 

C  erythroeej^ala     ...  4 

23.  ix.  34.  Four  small  groups  of  larvae  were  taken  from  wounds  between  the  hindlegs 
of  a  scouring  ewe.  In  consequence  of  previous  attacks,  most  of  the  wool  of  the  back  was 
missing.  The  larvae  were  all  in  the  first  and  second  instars.  The  following  emerged: 

L,  aerieata    58 

L.  iUuatria 28 

23.  ix.  34.  Three  clusters  of  eggs  were  removed  from  the  haunch  of  a  clean  lamb.  The 

foUowing  emerged:  C.  eryOrocephala     ...        600  approximately. 

Caraaig  Farm,  North  Knapdale,  occupies  a  narrow  glen.  The  floor  of  the  glen  is  sheltered 
and  marshy;  the  walls  are  covered  with  abundant  bracken  and  heather.  Pasture  is  rather 
scanty.  There  are  very  few  trees. 

4.  viii.  35.  Maggots  in  large  numbers  were  taken  from  a  wound  of  3  in.  diameter  on  the 
haunch  of  a  clean  wether  lamb.  The  skin  was  rendered  spongy  by  multitudes  of  small  holes. 
The  surrounding  fleece  was  also  heavily  infested.  The  following  emerged: 

L,  aerieata 23 

L.  eaeaar      84 

27.  viii.  35.  Moderate  numbers  of  larvae  in  all  stages  were  taken  from  the  trotter  of  a 
ewe  suflering  from  foot-rot.  There  had  been  extensive  penetration  of  the  diseased  part.  The 
foUowing  emerged:  L.  aerieata 1 

L,  eaeaar      161 

G,  erifihrocephala     ...  2 

A  few  clusters  of  eggs  were  collected  from  the  flank  of  the  same  ewe,  at  a  point  which 
would  be  in  contact  with  the  affected  trotter  when  the  animal  was  lying  down.  The  following 

^"^'g^*^  L.  eaeaar      202 

C,  enfthroeephala     ...  1 

C.  vomitoria  ...  1 

Arinafadbeg  Farm,  North  Knapdale,  occupies  a  steep  hillside.  The  higher  parts  are 
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heathery.  Below  is  a  belt  of  hill  paBture,  with  dense  tracts  of  bracken,  hazel  scrub  and  pmes. 
The  low  ground  consists  of  sheltered  fields  surrounded  by  woods  of  hazel  and  pine.  The 
whole  is  fairly  sheltered.  Sheep  maggot  is  very  troublesome  on  this  farm. 

29.  v.  35.  A  large  number  of  larvae  in  all  stages  were  found  feeding  close  to  the  skin  on 
the  haunches  of  a  scouring  ewe.  The  foUowing  emerged: 

L,  Hricata    441 

L,  cciesar      21 

30.  V.  35.  A  large  number  of  larvae  were  removed  from  the  hindquarters  of  a  ewe.  Tlie 
fleece  was  wet  with  urine.  The  tail  was  much  damaged.  The  foUowing  emerged: 

L.  aerieata 150 

L.  cciesar      7 

12.  viii.  35.  The  base  of  a  ewe's  horn  was  found  to  be  full  of  maggots.  They  had  penetrated 
within  and  around  the  horn,  which  was  rather  loose.  The  wound  was  discharging.  The 
following  emerged:  L.  caesar       51 

12.  viii.  35.  A  large  area  above  the  tail  of  a  scouring  ewe  was  found  to  be  infested  with 
small  larvae,  which  were  just  penetrating  the  akin.  The  foUowing  emeiged: 

L.  sericata 4 

L.  caesar      ...        ...  71 

27.  viii.  35.  Vast  numbers  of  larvae  were  taken  from  a  weakly  wether  lamb.  The  head, 
neck,  shoulders,  hindquarters  and  belly  were  swarming  with  larvae,  many  thousands  being 
present.  The  case  terminated  fataUy  the  next  day.  There  was  a  heavy  mortality  in  the 
cultures.  The  following  emerged: 

L.  aerieata 10 

L,  caesar      143 

C.  vomitoria  ...  22 

28.  viii.  35.  The  cheek  and  ear  of  a  wether  lamb  were  found  to  have  been  almost  totally 
destroyed  by  maggots.  There  had  been  extensive  invasion  of  the  deep  tissues.  A  foul 
discharge  was  present.  The  lamb  died  a  few  hours  later.  The  foUowing  emerged: 

L,  aerieata    13 

L,  caesar      97 

Feamoch  Farm,  Kilfinan,  Cowal,  consists  of  heathery  hiU  land,  with  d^ise  belts  of 
bracken,  a  few  flat  fields,  and  some  woods.  During  1933-4  sheep  myiasis  was  prevalent,  but 
few  cases  occurred  in  1935. 

17.  viii.  35.  A  moderate  number  of  larvae  were  taken  from  above  the  tail  of  a  scouring 
ewe.  The  skin  was  just  breaking.  Much  blow  was  present.  The  following  emerged: 

L.  aericcUa    39 

L.  caeaar      14 


(4)  Farms  otUwith  the  area  (A.  J.  Haddow) 

Material  from  Wester  Ross  and  from  Glenefifock,  Angns,  consisted   of 
L.  sericata  alone. 

KirJeUm  of  Crawford,  Lanarkshire. 

25.  ix.  34.  A  batch  of  larvae,  taken  from  a  single  sheep  was  sent  by  hand.  Approxi- 
mately 200  Calliphora  erythrocephala  emerged. 

AuchmvU  Farm,  Glenesk,  Angus,  is  situated  in  a  fairly  wide,  grassy  glen,  with  much 
bracken  and  some  trees. 

4.  vii.  35.  A  consignment  of  larvae  was  received  by  post.  The  foUowing  emerged: 

L,  aerieata    1026 


L.  caesar 
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SUMMABY 

1.  Sheep  myiasis  was  investigated  in  certain  districts  in  Ayrshire,  Arran 
and  Argyllshire. 

2.  Larvae  from  cases  of  myiasis  were  collected  and  bred  out  in  flyproof 
apparatus. 

3.  The  fly  season  was  found  to  last  approximately  from  May  till  September, 
reaching  its  height  in  July  and  August. 

4.  The  western  districts  were  found  to  be  the  most  heavily  affected. 

5.  The  flies  were  found  to  be  partial  to  low-lying,  sheltered  ground, 
especially  where  much  bracken  was  present. 

6.  The  methods  of  carcass  burial  were  found  to  be  primitive  and  in- 
adequate. In  most  of  the  farms  dipping  was  carried  out  without  sufficient 
attention  to  cleanliness  and  adequate  time  of  immersion. 

7.  The  hibernation  of  various  species  of  blow-fly  was  studied.  They  were 
found  to  pass  the  winter  as  prepupae,  pupation  never  occurring  normally  till 
April  or  May. 

8.  Several  species  of  carrion-feeding  blow-fly  besides  Lucilia  sericcUa  were 
found  to  be  causing  secondary  myiasis,  occasionally  and  in  small  numbers,  in 
certain  districts,  mainly  in  the  west.  The  species  involved  were :  Lucilia  caesar, 
L,  iUustriSy  Protopharmia  terraenovae,  CaUiphora  erythrocephala,  C.  vomitoria 
and  Muscina  pabtdorum.  Four  of  these  species  Lucilia  iUustriSy  Protophormia 
terraenovae,  Cailiphara  vomitoria  and  Muscina  pabulorum  have  not  previously 
been  recorded  from  sheep.  Records  of  cases  in  which  these  flies  occurred  are 
given. 

We  wish  to  thank  Dr  R.  A.  Staig  of  the  Department  of  Zoology,  University 
of  Glasgow,  for  valuable  help  and  advice,  Mr  W.  H.  R.  Lumsden  for  much 
practical  assistance  and  for  material  from  Angus  and  Wester  Ross,  and,  above 
all,  the  farmers  and  shepherds  whose  friendliness  and  co-operation  have 
enabled  the  work  to  be  carried  out. 
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Observations  on  Anopheles  marteri,  S.  &  P.^'^ 

(Diptera,    CuUcidae) 
J.  Hadjinicolawi 


In  July  1936,  the  writer  found  larvae  of  A.  marteri,  S.  and  P. 
ill  a  permanent  stream  on  Mt.  Itis  in  central  Greece,  at  an  altitude 
of  about  300  meters. 

This  species  was  first  described  by  Senevet  and  Prunnei,i.k  (5,6) 
who  found  it  breeding  in  company  with  A.  claviger  {bifitrcalus)  in  the 
Tell  mountain  region  of  Algeria  in  April  1937.  They  gave  a  description 
of  the  larva,  pupa,  and  male  genitalia.  The  egg  stage  was  not  observed. 
Langeron  and  Galuard  [z)  reported  in  March  1933  that  when  re- 
vising a  collection  of  mosquito  larvae  made  in  1935,  two  types  new 
to  Corsica  were  found,  one  being  a  larva  of  A,  marteri.  Shannon  (7) 
found  A.  marteri  on  Mt.  Pangeon,  Macedonia,  at  an  altitude  of  about 
1000  meters  in  October  1932  and  again  in  the  following  month  of  May. 
He  also  found  this  speties  in  southern  Bulgaria,  in  the  region  of  Mt. 
Beles  at  an  altitude  of  about  500  meters,  not  far  from  the  Greek  border, 
in  July   1935   (unpublished  record). 

.4.  marteri  is  a  species  wich  breeds  in  the  cold,  clear  water  of 
mountain  streams.  It  prefers  running  water  and  is  found  usually  near 
waterfalls  and  under  overhanging  rocks.  The  larvae  are  seldom  found 


(1)  The  studies  and  observations  on  whith  this  paper  is  baaed  were  conduct- 
ed with  the  support  and  under  the  auapieea  of  the  International  Health  Divison 
of  the  Rockefeller  Foundation,  in  cooperation  with  the  Athens  School  of  Hygiene 
of  the  Ministry  of  Health  and  Public  Assistance,  Greece. 

The  writer  is  greatly  indebted  to  Dr.  M.  C.  BalfouR,  under  whose  direc- 
tion this  work  was  done,  for  reading  over  the  manuscript  and  for  many  criticisms 
and  suggestions  ;  and  to  Dr.  G.  Georgopoulos  of  the  School  of  Hygiene  of  Athens 
who    helped   in  carrying   out  some  of  the  experiments. 
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in  standing  water  and  in  such  cases  the  small  residual  pools  are  near 
a  running  stream  wich  has  decreased  in  volume.  The  species  has  a 
definite  preference  for  deeply  shaded  breeding  places  and  is  rarely 
found  in  water  exposed  to  the  sun. 


Breectini;  places  nf^. 


Mt.   Itis,  Central  Greece. 


Larval  stages. 


In  order  to  obtain  information  about  the  life  cycle  of  A.  marieri 
several  hundred  larvae  were  collected  in  July.  The  first  attempt  to 
raise  them  in  the  laboratory  was  unsuccessful.  Larvae  of  all  stages 
kept  in  bowls  {30  larvae  in  each  of  four  enameled  bowls,  20  cm.  in 
diameter  and  15  cm.  depth),  were  supplied  with  a  nutritive  mixture 


of  dried  blood  serum  and  flour  but  all  of  them  died  before  reaching 
the  pupal  otage.  The  room  temperature  varied  from  26.-33®  C  and 
the  water  temperature  was  often  above  25®  C.  The  temperature  of  the 
Water  in  the  natural  breeding  place  was  relatively  constant,  between 
17  and  19P  C.  Presumably  the  temperature  factor  accounted  for  the 
failure. 

A  second  effort  to  raise  larvae  was  made  in  a  cooler,  basement 
room,  wich  was  semi-underground  and  where  the  room  temperature 
was  fairly  constant  at  26®  C.  I^arvae  were  put  in  jgalvanized  iron  pans 
(66  X  35  X  20  cm.)  and  the  water  was  kept  cold  by  the  use  of  an  ice 
bath.  The  water  temperature,  recorded  three  times  daily,  ranged 
from  190  to  24®  C.  It  was  also  arranged  that  water  drip  from  a  faucet 
into  the  larval  pans.  Small  rocks  and  plane  tree  leaves,  as  well  as  the 
nutritive  mixture,  were  introduced  to  simulate  a  natural  environment. 
Under  these  conditions,  the  larvae  developed  normally,  mortality 
was  low,  and  hundreds  of  pupae  and  adults  were  bred  out. 

Another  laboratory  experiment  was  made  with  570  larvae  of  the 
II,  III  and  IV  stages  to  determine  the  duration  of  the  larval  and  pupal 
stages.  Because  of  difficulties  in  classifying  the  different  stages  and 
also  in  finding  all  larval  skins,  even  in  batches  of  20  larvae,  these  ob- 
servations did  not  lead  to  conclusive  results.  However,  when  the  eggs 
of  A.  marieri  were  found  later  in  nature  and  their  identity  proved, 
this  question  was  again  examined.  From  a  number  of  eggs  collected 
on  Aug.  8th,  seven  eggs  hatched  on  the  following  day  and  two  larvae 
were  carried  through  to  adults  of  A .  marieri  under  the  above  laboratory 
conditions.  The  larval  stages  were  established  by  finding  the  larval 
skins  ;'the  I,  II,  III,  and  IV  stages  required  3,  5  1/2,  3  1/2  and  6  days, 
respectively.  The  pupal  stage  lasted  2  days  and  the  development  from 
egg  to  adult  was  thus  completed  in  20  days  under  the  given  condi- 
tions. 

In  another  trial,  118  fourth  stage  larvae,  which  pupated,  passed 
through  the  pupal  stage  on  an  average  of  slightly  less  than  three  days, 
the  period  varying  from  one  to  four  days.  Ninety-four  adults  emerged. 

Senevet  (4)  reported  from  Algeria  in  1932  that  he  found  the 
first  larvae  of  A.  marteri  on  April  30th  and  the  last  ones  on  June 
23rd.  In  Greece,  we  found  larvae  foi  the  first  time  in  the  breeding 
place  on  Mt.  Itis  on  June  22rid  and  continued  to  find  them  there  in 
abundance  until  the  early  part  of  October.  During  the  summer  months 
the  larvae  were  so  plentiful  that  one  could  frequently  collect  more 
than  a  hundred  of  different  stages  in  one  dip.  On  October  27th,  the 
number  of  larvae  had  materially  decreased  and  in  early  November 


they  disappeared  almost  completely.  A  long  search  tesulted  ia  find- 
ing only  five  or  six  large  larvae.  During  late  October  and  early  No- 
vember heavy  tains  occurred  which  probably  washed  most  of  the 
larvae  away.  While  eggs  were  constantly  found  during  August,  Sep- 
tember and  early  October,  none  were  found  in  late  October  or  early 
November, 

Eggs  op  a  A.  marteri  i-. 

Oil  August  1st,  a  number  of  eggs  were  found  in  the  breeding  place 
of  A.  marUri  on'Mt.  Itis.  These  eggs;  obtained  by  the  use  of  a  mitten  {i) 
and  also  observed  floating  on  the  water  surface  in  the  larval  dipper, 
were  brought  to  the  laboratory.  Using  the  above  technique  of  rear- 


Egg  of  A.  marteri. 

ing,  they  hatched  and  were  bred  through  to  the  adult  stage.  The 
full-grown  larvae  and  adults  had  characters  which  agreed  with  those 
given  by  Senevet  and  Prunnelle.  The  special  character  of  two  op- 
posite spines  on  the  tip  of  the  penis,  mentioned  by  Martini  (3)  for 
A.  marteri  in  his  key  for  the  determination  of  species  of  the  subgenus. 
Anopheles,  Was  also  noted. 

The  eggs  of  A .  marteri  are  uniformly  black  and  resemble  in  some 
degree  those  of  A.  claviger  {bifurcatus).  They  may  be  distinguished 
by  the  very  large  floats,  which  are  more  than  three-fourths  of  the 
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total  egg  length  ;  the  width  of  the  float  at  its  broadest  central  part 
is  one  and  one-half  times  the  width  of  the  ventral  surface  of  the  egg 
which  is  seen  between  the  two  floats.  The  number  of  ribs,  counted 
on  the  floats  of  lo  eggs,  averaged  26,  varying  from  23  to  29  ribs  per 
float.  The  intercostal  membrane  of  the  float  structure  of  A .  ntarUri 
is  moderately  ridged  or  rough  while  that  of  A .  clavtger  {bifurcatus) 
is  smooth. 


Feeding  Habits  and  Hibernation   of   Adults. 

The  feeding  habits  of  the  adults  of  A,  marteri  are  not  known.  It 
seems  likely  that  this  species  remains  in  the  wooded  regions  and  sel- 
dom enters  stables  or  bedroms  for  food  or  shelter.  In  the  middle  of 
August,  when  larval  breeding  was  at  its  maximum,  we  searched  in 
the  stables  and  bedrooms  of  a  village  not  more  than  500  meters  di- 
stant from  the  breeding  place,  and  no  adults  were  found.  A  number 
of  adult  males  and  females  were  observed  on  the  same  day  resting 
in  tree  and  rock  cavities  near  the  stream  and  some  adults  were  caught 
in  flight. 

On  Sept.  26th,  an  empty  female  was  caught  in  a  stable  in  the 
village  of  Zeli  by  our  field  assistant,  M.  Rendoumis.  Later  an  adult 
female  (probably  A.  marteri  but  not  confirmed),  which  contained 
partly  digested  blood,  was  caught  in  a  stable  at  Platystomo.  In  No- 
vember, a  colleague,  Dr.  Sphangos,  captured  23  female  and  9  male 
marteri  on  the  walls  of  an  underground  reservoir  during  a  visit  to  Aedip- 
sos,  on  the  island  of  Euboea.  On  a  subsequent  visit  to  this  village  in 
February,  5  females  were  caught  in  a  stable  and  one  female  was  found 
in  a  bedroom.  Some  of  these  specimens  were  empty  while  others  con- 
tained fat  bodies. 

With  a  view  to  testing  the  feeding  habits  of  A.  marteri  about  30 
females  were  liberated  in  August  in  a  screened  room  where  two  per- 
sons were  sleeping.  These  mosquitoes  were  recaptured  on  the  follow- 
ing day  ;  all  were  empty  and  showed  no  evidence  of  having  fed.  A 
repetition  of  this  test  on  several  occasions  gave  similar  results. 

Fifty  adult  specimens,  males  and  females,  were  placed  in  a  screen- 
ed cage  (75  X  45  X  40  cm.)  and  offered  repeatedly  a  human  arm  as 
bait.  No  biting  occurred.  After  several  attempts  with  different  batch- 
es of  feinale  marteri,  which  were  put  in  round  cages,  (12  cm*  dia- 
meter and  2  cm.  wide),  2  of  the  12  adult  marteri  took  human  blood 
when  placed  in  contact  with  the  exposed  abdomen. 


SUKMARY    AND    CONCLUSIONS. 

These  observations  provide  additional  infonnation  about  A.  mar- 
teri   and  its  biology. 

i)  Larvae  of  A.  marteri,  S.  and  P.  were  found  in  abundance  from 
July  until  eaily  October  in  a  mountain  stream  of  Mt.  Itis,  in  Central 
Greece,  at  an  altitude  of  about  300  meters. 

2)  Eggs  of  A.  marteri  were  found  in  natuie  and  are  described  for 
the  first  time. 

3)  In  Algeria,  the  lar\'ae  of  this  species,  according  to  Senevet's 
observations,  appear  early  in  the  spring  and  disappear  completely 
about  the  end  of  June.  In  Greece,  the  larvae  have  been  found  until 
early  November. 

4)  The  life  cycle  from  egg  to  adult  under  laboratory  conditions 
in  August  with  an  average  room  temperature  of  260  C.  and  water 
temperatures  ranging  from  19.  to  24"  C,  was  completed  in  20  days. 

5)  Iiimited  observations  regarding  hibernation  provide  some 
evidence  that  this  species  passes  the  winter  in  the  adult  stage  ;  the 
larvae  disappear  in  November,  the  time  depending  on  the  onset  of 
the  winter  rains. 

6)  Since  A .  marteri  has  not  been  found  in  shelters,  except  dur- 
ing the  period  of  hibernation,  and  because  it  feeds  rarely  on  human 
bait,  it  seems  unlikely  that  this  species  feeds  on  man. 
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RIASSUNTO. 

L'A.  reca  un  contributo  alia  conoscenza  di  AnopheUi  marleri.  S.  &  P.  I  ri- 
tievi  furono  eseguiti  nella  Grecia  centrale.  Si  trovarono  larve  abbondanti  da 
luglio  al  principio  di  ottobre.  in  un  corso  d'acqua  del  Monte  Isis,  ad  altitudinc 
di  circa  300  m.  Le  larve  furono  prcsenti  fino  al  principio  di  novembre.  (Secondo 
OMervazioni  di  Sevenet,  in  Algeria,  le  larve  di  mirteri  compaiono  al  principio 
della  prirnavera  e  scompaiono  del  tutto  verso  la  fine  di  giugno),  Furono  repercate 
le  uova  in  natura  c  veni;ono  descritte  per  la  prima  volta.  II  clclo  vitalc  dalt'uovo 
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cparatabdruek  au8  dem  ■Sehwelzer  Garten*  No.  5  vom  20.  Mai  1936 

Die  Lebensweise  und  Bekampfung 
der  Buchsgallmucke. 

(Monarthropslpus  buxi  Lab.) 

Seit  einigen  Jahren  werdea  bei  una  die  er  ist  besonders  in  Frankreich  und  in  Ame- 
ichs;>fhin/.ea  inuner  niehr  von  einem  rika  sehr  stark  aufg^etreten,  aber  auch  in 
[hailliDg  liefallen,  der  das  Blattwerk  zer-      andern   LAndern    und    in   der  Schweiz   be- 


Crt,  die  PIlanzeD  unansebniich  macht  und 
liifig  zugrund  ricbtet.  Es  handelt  sich  urn 
BuchsgallmUcke,  ein  kleines,  zartes  In- 
aus  der  Familie  der  Cecidoniyidae.  Die- 
Kt  ■refUIirlicbe  Bucbsschildling  wurde  1912 
lehr   eingeluiid    von    ChainC)    besuhriebon; 


^ 


La  Cecldomyie  Ju  hiiis  (Monarthro- 

biui  Lub.),    Morphologie,    lliologie,    Di'pits. 

den  Sc.  nal,  lonl.,  9e  sine   1912 


k    durch    Buchsgsll- 


kannt.  Zufolge  der  kurzcn  Flugzeit  von  3 
bis  4  Woclien,  aowie  der  geringen  Korper- 
grOsse  von  3—4  mm,  werden  die  Milcken 
kaum  beachtet.  W^brend  11  Monaten  des 
Jab  res  iat  der  SehSdliiig  in  geschlossenen 
Blattminen  versteckt.  Die  genaue  Kenntnls 
der  Lebensweise  iet  tilr  eine  wirksanie  Be- 
kampfung ausserordentlich  wichtig, 

Der  Bcginn  der  Flugzcit  nnd   somit  der 
Kiablage  wird  durch  die  klimatisclien  Ver- 


Fig.  2:  Stark  befallener  Buchszweig  nach  dem 
Scblttpfen  der  MUcken.  Die  jungen  Blotter  sind 
schon   wieder  mit  Eiern   belegt. 


hUltnisse  des  Ortes  bestimmt.  Nach  unse- 
ren  Feststellungen  in  Dielsdorf  und  Engst- 
ringen  im  Jahre  1934,  sowie  in  Luzern,  Win- 
terthur,  Rafz  und  Dielsdorf  im  Frilhjahr 
1935,  beginnt  der  Flug  Mitte  Mai  etwa  zwi- 
schen  dem  10.  und  20.  des  Monats.  Je  nach 
der  Witterung  ist  mit  einer  Flugdauer  von 
2 — 4  Wochen  zu  rechnen.  Die  orange-gel- 
ben,  schlanken  MUcken  verlassen  die  Biat 
ter,  ihre  Geburtsstiitte,  indem  sie  sich  mit 
grosser  Miihe  von  den  heraushangenden, 
durchsichtigen  Puppenhlillen  befreien  (Fig. 
1  und  2).  Nach  einer  kurzen  Ruhepause  be- 
ginnt die  Begattung  und  bald  darauf  die 
Eiablage.  Ein  Weibchen  kann  durch- 
schnittlich  60 — 75  Eier  ablogen.  Alle  diese 
wichtigen  Lebensvorgiinge  spielen  sich  aus- 


serst  rasch  ab,  weil  die  Lebensdauer  sehr 
kurz  ist.  Die  Weibchen  sterben  nach  3 — 4. 
die  Mlinnchen  schon  nach  2  Tagen.  Die 
Eier  werden  mit  Hilfe  eines  kleinen  Lege- 
stachels  in  das  Blattgewebe  auf  der  Blatt- 
unterseite  gelegt.  Bei  starkem  Befall  sind 
pro  Blatt  nicht  selten  10 — 15  Eier,  oft  noch 
mehr  zu  finden.  Die  Larven  erreiehen  im 
ausgewachsenen  Zustand  eine  Llinge  vod 
2 — 3  mm.  Die  Farbe  andert  sich  mit 
dem  Alter;  Junglarven  sind  weiss,  spHtere 
Stadien  griinlich  und  zuletzt  oran^e-gelb. 
Die  Larven  entwickeln  sich  in  geschiossenen 
blasigen,  flachen  Minen  im  Blattgewebe.  Die 
Minen  oder  Gallen  sind  im  Juni  als  kleine, 
runde,  dunkelgrtine  Flecken  auf  der  Epider- 
mis der  Blattunterseite  zu  bemerken:  im 
Juli  werden  diese  Flecken  grosser,  sind  aber 
immer  noch  gleich  gefHrbt  und  getrenni: 
einige  Wochen  spHter  laufen  die  blasigen 
Anschwellungen  ineinander,  flirben  sich 
gelblich-griin  und  sind  auch  auf  der  Blatt- 
oberseite  sichtbar.  Im  Spatherbst  ist  die 
ganze  BlattflSlche  blasig  aufgeschwollen^  die 
Gallen  sind  gelblich  gef^rbt.  Die  Larven 
ilberwintern  in  den  Minen  und  sind  gegea 
K^llte  sehr  widerstandsf&hig.  Die  Verpnp- 
pung  findet  bei  uns  erst  gegen  Mitte  April 
statt  und  die  Puppenruhe  dauert  ca.  3  Wo- 
chen. Die  Puppen  sind  2 — 3  mm  lang  und 
an  den  dunkleren,  seitlich  gelegenen  Flu- 
gelspitzen  leicht  erkennbar.  Nach  AblQsen 
der  Epidermis  auf  der  Blattunterseite  sind 
die  Larven  und  Puppen  in  den  Minen  leieht 
zu  beobachten. 

Durch  die  v5llige  ZerstOrung  des  Blatt- 
parenchyms  werden  die  Blotter  vemichtet 
trocknen  nach  dem  Ausflug  der  Mtlcken  aus 
und  fallen  ab.  Die  buschigen  Buchskronen 
werden  immer  lichter,  es  folgt  Triebdurre, 
Verunstaltung  der  Krone  und  nach  wieder- 
holtem,  starkem  Befall  sogar  Absterben  der 
Pflanze. 

Die  Buchsgallmiicke     hat  sich     im  Jahrf 

1934  stark  vermehrt  und   ist   ira    FruhjahT 

1935  in  manchen  Gegenden  verheerend  auf- 
getreten;  ganze  Buchshecken  sowie  auch  al- 
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leinstpheude  Pflanzeii  wurden  stark  beschii- 
digt.  Dank  ihrer  verborgenen  Lebensweise 
bat  die  BuchsgatlmUcke  wenig  oatUrliche 
Feiode,  Chaine  konnte  beobachten,  dass 
Ameisen  bei  Beginn  der  Flugzeit  den  Mtlk- 
ken  auf  den  Bl&ttern  nachgehen,  diese  aua 
der  Pappenhillle  herauareissen  und  weg- 
trsDsportieren.  Auch  VOgel  schnappen  zahl- 
reiche  MUcken  wahrend  der  Sehwtlrnizeit. 
Im  Winter  kommt  es  oft  vor,  dass  die  Mei- 
WD  die  Larven  in  den  Minen  entdecken; 
dsDii  wird  aber  jedee  Blatt  rieissig  unter- 
socht,  die  G alien  werden  aufgehackt  und 
alle  Larven  herausgehott.  Die  ITnterseite 
der  BUtter  sieht  ganz  zerfetzt  auB  (Fig.  3). 
Diese  natUrlichen  Feinde  vermfigen  jedoeh 
nicht,  die  grosse  Zaht  der  MUcken  zu  ver- 
oichten  und,  wie  wir  gesehen  haben,  wer- 
den in  sehr  kurzer  Zeit  zahlreiche  Blittter 
mil  Eiern  belegt,  Ee  war  deshalb  wichtig, 
eine  einfache,  sichere  und  wirtschattlichc 
BekiiinpfungBniethode  auszuarbeiten. 

Am  einfachsten  ist  es,  den  Schftdling  an 
der  Eiablage  zu  verhindern.  Chaine  hat  be- 
obachtet,  daas  die  MUcken  beschmutzte 
BIStler  venneiden  und  dass  staubige  Pflan- 
teti  viel  weniger  befallen  werden.  Man  kann 
ilso  durch  eine  rechtzeitige  BestJlubung  der 
Pflanzen  mit  einem  feinen  Pulver  die  Ei- 
al)lage  stark  vermindern.  Jedoeh  werden 
die  ausBchtUpfenden  Miicken  nicht  vernich- 
tet  und  finden  immer  wieder  BIStter,  uni 
ihre  Eier  abzulegen,  sodaBB  der  Erfolg  nie 
Tollst&ndig  ist.  Anders  aber,  wenn  die 
Pflanzen  mit  einem  feinen  Insektizidpulver, 
wie  Pirox,  bestaubt  werden,  und  zwar  kurz 
vor  dem  AusachlUpfen  der  MUcken  und 
einige  Male  w&hrend  der  Flugzeit.  Die  Tier- 
clien.  welche  BJch  mit  grosser  MUhe  aus  den 
Poppen  herauBziehen  und  nachher  auf  dem 
Blatt  ruben,  bis  sie  flugfilhig  werden,  kom- 
Dien  sicher  mit  dem  Pulver  in  BerUhrung 
and  gehen  zugrunde;  diejenigen,  die  weg- 
riiegen,  kommen  spSter  bei  einer  Flugpauae 
Oder  zur  Eiablage  auf  die  Blatter  und  wer- 
den ebenfalls  getroffen,  Wir  haben  in  Lu- 
zern,  Winterthur  und  Dielsdorf  Bestaubungs- 


Kig.  3:  Von  Mei»en  lerletzle  BlStter  liurch  HerauB- 
picken  der  HUckenlirven. 

versuche  mit  Pirox  durchgefUhrt,  die  bewie- 
Ben  haben,  dass  bei  rechtzeitigeni  Eingreifen 
die  BuchBgallmUcke  einfach  und  sicher  zu 
bekampfen  ist.  Aussehlaggebend  fflr  den 
Erfolg  ist,  daBB  im  Moment,  wo  die  ersten 
MUcken  schlUpfen,  die  Blatter  und  beson- 
derB  die  Unterseite  derselben  mit  einem  fei 
nen  Piroxbelag  bedeckt  aind.  Stilubt  man 
erst,  wenn  schon  zahlreiche  MUcken  sichtbar 
sind.  Bo  muss  man  damit  rechnen,  dass 
schon  mehrere  Blatter  mit  Eiern  belegt  sind. 
Bei  uns  muss  man  etwa  um  den  10.  Mai  die 
befallenen  Pflanzen  untersuchen  und  bei  Fest- 
stellung  tier  ersten  Mticken  sotort  stauben. 

Die    sicherste    Methiide   zur    Bestimmung 
dea  Flugbeginnos  ist  tile  Kontrolle  der  Un- 


terseite  der  Blotter.  Sobald  man  vereinzelt 
Puppen  beobachtet,  welche  au8  den  Gallen 
hervortreten  oder  wenn  man  schon  einige 
herau8h9,ngenden  leeren  Puppenhttllen  ent- 
deckt,  darf  man  nicht  liinger  warten,  denn 
bald  folgt  der  Hauptfhig.  Die  genaue  Be- 
Btimmung  dieses  wichtigen  biologischen  Mo- 
mentes  ist  ausschlaggebend  ftir  eine  erfolg- 
reiche  Bek&mpfung. 

Die  BestSlubungen  mUssen  einigemale  w&h- 
rend  der  2 — SwOchigen  Flugzeit  wiederholt 
werden,  am  sichersten  alle  4 — 5  Tage,  bei 
Regenwetter  h&ufiger.  Auch  wiederholte  Be- 


spritzung  mit  Paramaag  2%   zeigten  ei 

sehr  guten  Erfolg.     Durch  die  leichte  Vi 
51ung  der  Bliitter  werden  die  Miicken  an 

Eiablage  verhindert. 

Stark  befallene  Pfianzen  werden  im 
bruar  zuriickgeschnitten,  damit  sie  im  Fi 
jahr,  nach  der  Behandlung  mit  Pirox,  frii 
und  Uppig  austreiben  kOnnen. 

Durch  dieses  einfache  Verfahren     hal 
wir  die  MOglichkeit,  im  Frtlhjahr  zahlrei< 
Buchskulturen,  Buchshecken     und     solil 
Pfianzen  von  der  sch&dlichen  MQcke  zu 
bern  und  andere  vor  Befall  zu  schtitzeiL 


Dr.  Ch.  Hadorn,  Entomologe  der 
Chemischen  Fabrik  Dr.  Maag,  Didsdi 
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ASCARIASIS    IN    HORSES 
S.    Hadwen 

University  of  Saskatchewan 

Ascariasis  in  horses  seems  to  be  common  in  Saskatchewan.  Dr.  B.  H. 
Ransom  and  the  writer  (1918)  performed  autopsies  on  twenty-two 
horses  in  various  parts  bf  the  province  and  found  that  twelve  of  these 
harbored  Ascaris  equarum.  EHiring  the  past  season  a  number  of  infected 
animals  have  been  found  in  the  course  of  experiments  on  swamp  fever. 
In  1923  seven  cases  of  bronchitis  and  pneumonia  in  young  foals 
developed  at  the  University  Farm  at  Saskatoon.  A  tentative  diagnosis 
of  ascariasis  was  made,  but  it  was  not  possible  to  confirm  it  until  later 
in  the  year,  when  the  university  veterinarian,  Dr.  Wright,  treated  these 
same  animals  with  carbon  bisulphide  and  oil  of  chenopodium.  Several 
of  the  colts  passed  large  numbers  of  ascarids  and  one  of  them  over  300. 
Two  of  the  colts  died  soon  after  the  outbreak  started,  another  lingered 
on  but  died  some  months  later,  the  remainder  coughed  and  ran  at  the 
nose  but  eventually  recovered.  The  fact  that  no  other  horses  at  the 
university  were  suffering  from  colds  at  the  time  the  colts  became  ill 
was  the  reason  for  the  tentative  diagnosis  of  ascariasis. 

METHOD    OF    INFECTION    IN    FOALS 

Ransom  and  his  associates  have  shown  the  various  ways  in  which 
pigs  pick  up  Ascaris  eggs.  But  in  the  case  of  horses  there  must 
inevitably  be  differences.  Foals  come  into  the  world  under  much  the 
same  surroundings  as  pigs — that  is  to  say,  the  mare  is  put  to  foal 
in  a  loose  box.  It  is  here  no  doubt  that  the  young  foal  picks  up  many 
eggs — not  so  much  during  the  act  of  suckling  as  is  the  case  in  pigs — but 
when  nosing  about  among  the  litter  on  the  floor  of  the  box  stall.  Colts 
have  a  habit  often  of  nibbling  at  manure,  especially  in  the  barn  yard 
where  the  piles  of  dung  might  easily  contain  ripe  eggs.  Out  in  the 
fields  it  is  not  so  probable  that  foals  would  pick  up  eggs — except  from 
the  afore-mentioned  habit  of  nibbling  at  piles  of  droppings.  As  the 
eggs  do  not  hatch  on  the  ground  they  would  tend  to  gravitate  under  the 
vegetation,  helped  by  wind  and  rain,  and  there  remain  harmless.     It 
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appears  likely  thus  that  the  box  stall  and  the  stable  are  the  places  to  look 
to  for  the  source  of  the  infection.  Thus  the  season  of  1923,  when  the 
foals  became  infected,  was  wet,  and  the  foals  and  their  dams  spent 
a  good  part  of  the  early  season  in  the  stables.  1924  was  a  dry  year, 
and  they  were  not  brought  in  as  much;  added  to  this  the  stables  had 
been  newly  painted,  so  the  1924  crop  of  foals  escaped  infection  so  far 
as  is  known.  The  prevention  of  ascariasis  would  accordingly  seem  to 
be  largely  a  matter  of  stable  cleanliness. 

It  is  believed  by  many  that  immunity  to  or  tolerance  of  worms  and 
other  parasites  increases  with  the  age  of  the  host,  and  that  the  mere 
fact  of  an  animal  getting  older  enables  it  to  tolerate  or  resist  them  to 
a  greater  degree.  An  attempt  will  be  made  by  the  writer  to  explain 
some  of  his  own  observations  on  animals  and  to  mention  some  of  the 
views  of  other  writers  which  bear  on  the  subject.  The  damage  parasitic 
worms  produce  comes  under  two  headings,  first  mechanical,  and  second, 
that  caused  by  their  excretions  or  secretions.  The  mechanical  part  will 
not  be  dealt  with  here  beyond  pointing  out  that  organs  or  tissues  which 
have  been  invaded  by  parasites  may  have  had  their  functions  upset  by 
nerve  irritation  caused  by  injury,  or  by  hemorrhages  and  other  means. 

The  products  given  off  by  worms  cause  their  host  to  become  sensitive 
to  them.  Many  workers  seem  to  agree  on  this  point.  The  balance 
between  these  substances  and  the  anti-substances  which  neutralize  them 
must  be  very  evenly  distributed  just  as  they  are  in  some  of  the  bacterial 
diseases.  There  is  evidence  that  this  is  correct  in  that  adult  animals  are 
commonly  able  to  maintain  their  good  health  while  harboring  many 
parasites.  Young  animals  not  having  yet  developed  this  power  of 
tolerance  suffer  severely  from  their  effects.  The  dangerous  time  for 
young  animals  appears  to  be,  especially  in  the  case  of  Ascaris,  when  the 
migration  takes  place  through  the  body.  The  passage  of  the  larvae 
through  the  liver  brings  on  a  degeneration  of  the  liver  cells  which  must 
have  a  serious  effect  on  nutrition.  In  the  lungs  edema  follows  their 
migration,  which  in  turn  may  result  in  more  serious  disturbances.  In 
the  older  animals,  which  on  autopsy  are  found  to  be  carriers  of  Ascaris, 
the  liver  and  the  lung  lesions,  except  for  old  scars,  etc.,  may  be  entirely 
absent.  This  seems  to  point  to  the  fact  that  once  the  worms  have  com- 
pleted their  migration  and  have  settled  in  the  intestine  they  have  reached 
a  sort  of  neutral  position  as  regards  the  health  of  their  host.  It  is  still 
possible  that  the  absorption  of  their  dejecta  in  the  intestine  might  keep 
up  the  irritation  in  sensitized  tissues  such  as  the  lungs. 

To  sum  up,  the  writer  believes  that  the  result  of  a  first  invasion 
of  worms  in  an  unresisting  host  is  to  stimulate  the  production  of  both 
antisubstances  and  eosinophils  to  neutralize  their  cast  off  products,  and 
that  in  addition  to  this  there  must  be  a  third  substance,  which  is  antago- 
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nistic  to  the  worms  themselves ;  this  substance  which  paralyzes  or  kills 
them  he  believes  is  secreted  by  the  eosinophils  that  are  found  surround- 
ing the  dead  worms  in  the  tissues.  This  theory  is  supported  by  the  fact 
that  he  has  seen  cases  where  only  a  percentage  of  the  invading  parasites 
died  surrounded  by  eosinophiles,  whereas  in  the  same  host  other  worms 
evaded  the  eosinophiles  either  because  of  their  rapid  movements,  or 
because  owing  to  their  numbers  the  eosinophiles  were  not  numerous 
enough  to  cope  with  them. 

SENSITIZATION 

A  suggestion  is  made  that  the  edema  of  the  lung  following  Ascaris 
invasion  may  be,  in  some  cases,  in  part  or  wholly  due  to  sensitization. 
This  would  be  most  likely  to  happen  when  two  or  more  invasions  of 
parasites  have  occurred  in  the  same  host.  In  two  cases  in  colts  the 
lungs  appeared  to  be  free  from  bacteria  as  all  culture  tubes  inoculated 
from  them  remained  sterile,  yet  parts  of  the  lungs  were  edematous. 
In  experiments  made  with  other  parasites  the  writer  has  noticed  that 
tissues  which  have  once  been  attacked  by  parasites  become  sensitive 
(local  sensitization)  and  react  again  when  the  juices  of  the  same  para- 
sites are  injected  into  the  general  circulation. 

OPINIONS    OF    VARIOUS    EXPERIMENTERS 

Ransom  (1924)  says:  "Its  significance  [sensitization]  in  relation  to 
the  toxic  action  of  Ascaris  in  cases  of  infestation  with  the  parasite 
remains  to  be  determined."  Weinberg  and  Julien  (1911)  say:  "Ces  faits 
nous  autorisent,  croyons  nous,  a  penser  que  les  chevaux  infestes  par  un 
certain  nombre  de  parasites  [Ascarids]  s'immunisent  petit  a  petit  contre 
Taction  des  produits  secretes  par  ces  parasites.*'  Roubaud  and  Perard 
(1924)  say:  "Les  auteurs  estiment  qu'il  s'agit  d'un  fait  d'immunisation 
consecutif  a  une  ou  plusieurs  atteintes  subies"  [Refers  to  Hypoderma.] 
Hadwen  and  Fulton  (1924)  state:  "It  seems,  therefore,  that  the 
immunity  that  develops  in  the  older  cattle  is  effective  in  the  prevention 
of  warbles." 

Fairley  (1919),  according  to  Agersborg  (1924)  "showed  that  there 
is  a  definite  relationship  between  the  cellulo-humeral  response  in  experi- 
mentally infected  monkeys  (infected  with  Bilharzia  haematohia  and 
Bilharzia  tnansoni),  and  the  prognosis.  In  hyperinfected  monkeys  dying 
within  a  few  weeks  he  found  that  there  was  a  constant  leukopenia, 
absence  of  eosinophilia,  and  a  negative  complement  fixation  reaction. 
In  monkeys  surviving  the  sixth  week  of  infection  there  was  constantly 
present  an  eosinophile  leukocytosis  associated  with  a  positive  serological 
reaction."  Yokogawa  (1923)  says:  "We  do  not  know  how  to  ascer- 
tain the  essence  of  the  virus  of  the  Ascaris  larvae,  but  as  the  accumu- 
lation of  eosinophile  cells  is  conspicuous  wherever  they  happen  to  be 
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found,  it  is  easy  to  infer  their  virulence."  Hoppli  (1923)  infected  a 
large  number  of  small  animals  with  embryonated  eggs  of  A,  lumbri- 
coides  and  also  with  Belascaris  and  Toxascaris.  He  found  that  the 
tissues  reacted  only  slightly  against  the  first  invading  parasites,  but  a 
few  days  later  he  found  that  the  neutrophiles,  eosinophiles,  and  mono- 
nucleurs  appeared  in  groups,  in  some  cases  surrounding  the  parasites. 
In  the  case  of  A.  lumbricoidcs  there  was  little  tendency  on  the  part  of 
the  tissues  and  cells  to  encapsulate  the  larvae.  On  the  contrary  he  found 
many  encapsulated  larvae  of  Belascaris  in  the  livers  of  dogs.  Hoppli 
makes  no  mention  of  the  ages  of  the  animals  he  was  infecting,  and  it 
would  seem  likely  that  in  the  Belascaris  experiments  he  was  dealing, 
in  some  cases  at  least,  with  dogs  which  had  develoi)ed  a  certain  amount 
of  immunity  to  ascarids.  Hoppli  himself  thought  that  there  might 
l^e  some  secretion  which  would  cause  a  tendency  to  encapsulation  and 
says:  "Eine  sehr  wesentliche  Ursache  fiir  die  Knotchenbildung  bietet 
auch  die,  allerdings  noch  unvoUkommen  untersuchte  Absondenmg 
spezifischer  StoflFe."  Hoppli  confirms  Ransom's  obser\'ations  on  the 
migration  of  the  larvae  via  the  blood  stream,  and  denies  Yoshida's 
views. 

THE    EOSINOPHILE    CELL    AS    A    DESTROYER    OF    PARASITES 

In  the  experiments  on  Ascaris  described  below  it  has  been  shown  that 
the  percentage  of  eosinophiles  in  the  general  circulation  lowers  after  an 
infective  dose  of  eggs  has  been  given  and  that  it  rises  again  soon  after 
the  worms  have  finished  their  migration  through  the  tissues.  The 
writer  in  coojjeration  with  Ransom  (1919)  showed  that  injections  of 
various  worm  juices  in  horses  produced  this  same  lowering  and  elevation 
of  the  eosinophil  count.  The  writer  in  1916,  1918,  1922  and  1924 
also  drew  attention  to  the  fact  that  the  eosinophile  cell  was  a  most 
important  factor  in  the  prevention  of  infestation  with  both  Hypoderma 
and  Oedemagena.  \'allillo  (1919)  says  that  the  increase  of  eosinophiles 
is  not  a  constant  symptom  ])erhaps  because  the  eosinophiles  come  out 
of  the  blood  vessels  toward  the  tissues.  S.  Sterling-Okuniewski  (1924) 
says :  "Dans  la  trichinose,  il  y  a  une  eosinophilemie,  celle-ci  pouvant  etre 
legere  (9  a  14  p.  1(X))  dans  les  cas  serieux.  ou  trcs  elevee  (50  p.  100) 
dans  les  cas  legers." 


OBSERVATIONS    OX     EOSINOPHILES     MADE     BY    THE     WRITER    AT 
DIFFERENT    TIMES    AND    WITH    VARIOUS    PARASITES 

Local  reactions  in  which  eosinophiles  are  numerous  are  uncommon 
in  young  animals  and  are  common  in  older  animals.  In  the  case  of 
the  penetration  of  the  skin  of  cattle  l)y  Hypoderma,  the  reactions  become 
more  and  more  severe  as  the  season  advances.  That  eosinophiles  actually 
do  neutralize  verminous  toxins  is  supixirted  by  the  fact  that  these  cells 
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will  traverse  intact  mucous  membranes  when  these  have  been  bathed  in 
verminous  juices.  Eosinophiles  surround  worms  of  all  sorts  when  they 
become  stationary  in  the  tissues.  Eosinophiles  take  on  a  phagocytic 
role  when  bacteria  are  bathed  in  verminous  juices.  (This  was  first 
shown  by  Weinberg  and  Seguin,  1914.)  Eosinophiles  act  in  a  local 
or  systemic  way,  when  large  or  small  amounts  of  worm  juices  are 
injected  into  the  body.  Eosinophiles  do  not  appear  at  once  in  the  case 
of  local  injections;  an  edematous  swelling  comes  first  which  indicates 
that  the  body  fluids,  also  cells  such  as  the  neutrophiles  and  mononuclears, 
play  a  part  in  the  neutralization  of  the  oflfending  substance.  The  slow- 
ness in  the  production  of  the  eosinophiles  docs  not  indicate  that  they 
are  unnecessary  for  the  successful  neutralization  of  toxin  or  for  the 
destruction  of  parasites.  It  may  be  interpreted  to  mean  that  the  cells 
are  only  produced  as  occasion  demands.  There  is  a  great  difference 
between  the  neutrophile  cell  and  the  eosinophile,  for  instance,  the  former 
cell  is  in  constant  demand  to  act  in  the  defense  against  bacteria — these 
however,  are  constantly  attacking  animals  while  worms  do  so  irregularly. 
The  percentage  of  eosinophiles  in  the  circulation  may  be  low  or  the 
cells  absent  altogether  in  severe  cases  of  parasitism.  In  such  cases  the 
eosinophiles  have  been  drawn  out  of  the  circulation  and  are  to  be  found 
in  large  numbers  around  about  the  parasites  themselves.  When  the 
proper  percentage  returns  into  the  general  circulation  it  means  that  the 
parasites  have  been  overcome  and  that  there  is  a  surplus  of  eosinophiles. 
With  regard  to  worms  situated  in  such  places  as  the  lumen  of  the  bowel 
or  in  the  cavities  of  the  body,  this  may  not  hold  true,  but  this  refers  to 
parasites  within  the  tissues. 

Experiments  with  Ascaris  equorum.     Experiment  I  (on  a  young 

sucking  colt  12  days  old) 

Day  1   (May  20,  1923)  Colt  given  a  petri  plate  of  Ascaris  eggs. 

Day  7  Colt  breathing  hard  and  seemed  distressed. 

Day  7-13  Colt  distinctly  unwell  but  no  cough. 

Day  13  Given  second  dose  of  Ascaris  eggs. 

Day  16  Colt  coughs  a  little.    Temperature  102.5. 

Day  16-20  Coughs  continuously. 

Day  20  Colt  killed.  Post  mortem:  Liver  badly  spotted.  Lungs  slightly 
affected  in  anterior  lobes.  Numerous  Ascaris  larvae  found  in  air  passages  which 
contained  a  considerable  amount  of  mucus.  In  the  duodenum  a  number  of 
ascarid  larvae  about  2  mm.  in  length. 

COMMENTS    ON    EXPERIMENT     1 

The  colt  developed  a  husky  cough  after  the  administration  of  the 
second  dose  of  Ascaris  eggs.  Larvae  were  recovered  from  the  lungs 
in  great  numbers.  It  is  probable  that  the  time  it  takes  A,  equorum 
larvae  to  make  their  journey  from  the  intestines  to  the  lungs  and 
back  again  is  similar  to  that  of  -^.  lumbricoides  in  the  pig,  as  fairly 
well  developed  larvae  were  found  in  the  duodenum  twenty  days  after 
the  first  dose  was  given  and  seven  days  after  the  second  dose. 
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Experiment  II  (on  a  4-5  months  old  colt  naturally  infected  with  Ascarids) 

Day  1  A  few  Ascaris  eggs  found  in  feces. 

Day  2  Colt  given  drench  of  Ascaris  eggs. 

Day  20-24  Slight  cough. 

Day  Z2  Differential  leucocyte  count.  Monos.  62.2,  poly  24.8,  eosins  12.5, 
mast  0.5. 

Day  ^Z  Given  second  dose  of  Ascaris  eggs. 

Day  35,  differential  leucocyte  count.  Monos,  58;  poly,  35.5;  eosins,  5.5 
mast,  1. 

Day  38,  differential  leucocyte  count.  Monos,  69.5;  poly,  29;  eosins,  1.5 
mast,  0. 

Day  45,  differential  leucocyte  count.  Monos,  48.5;  poly,  44;  eosins,  4.5 
mast,  0. 

Day,  50,  differential  leucocyte  count.  Monos,  57;  poly,  35.33;  eosins,  5.66 
mast,  2.0. 

Day  52,  differential  leucocyte  count.  Monos,  47.5;  poly,  41;  eosins,  11 
mast,  0.5. 

Day  54,  differential  leucocyte  count.  Monos,  34.7;  poly,  49.7;  eosins,  13.3 
mast,  2.3. 

Temperatures,    Taken  daily  during  experiment.     No  rise  over  102.5. 

Day  54  Colt  killed.  Post  Mortem:  Animal  pot  bellied,  slight  anemia,  lungs 
spotted  with  translucent  white  nodules.  Liver  spotted  and  degenerated.  Heart, 
endocarditis.  Ascarids  in  intestine,  19  male  and  female  and  7  smaller  worms. 
183  small  larvae  about  2-3  cm.  long  and  203  larvae  about  1.5  cm.  long. 

Cultures.     Inoculations  made  from  liver  and  lungs  remained  sterile. 

COMMENTS     ON     EXPERIMENT     II 

This  animal  was  beyond  the  age  for  severe  symptoms  to  set  in 
after  the  administration  of  eggs.  The  only  effect  noticed  was  a  slight 
transient  cough.  This  case  is  the  most  interesting  of  the  three,  as 
there  was  a  well  marked  disturbance  in  his  blood  when  the  second  dose 
of  eggs  was  given.  It  seems  evident  that  the  diminution  of  the 
eosinophils  in  the  general  circulation  was  due  to  their  being  attracted 
to  the  liver  and  lungs  to  repel  the  new  invasion  of  larvae.  They  again 
appeared  in  the  circulation — even  in  increasing  numbers  21  days  later. 
In  sections  made  from  the  lung  and  liver  (colts  Nos.  1  and  2) 
eosinophiles  were  found  in  large  numbers.  In  the  lungs  many  larvae 
had  been  destroyed  in  their  migration  and  small  pearly  white  nodules 
were  plentiful  just  under  the  pleural  covering.  In  the  liver  no  larvae 
were  demonstrated  in  sections. 

PATHOLOGICAL    EFFECT    OF    LARVAE    MIGRATING    THROUGH    THE    LIVFJ^ 

The  liver  cells  showed  a  grey  granular  degeneration  and  many  of 
them  stained  badly,  especially  the  nuclei.  Surrounding  Glisson's  capsule 
eosinophiles  were  grouped  like  a  ring,  in  many  cases,  and  they  were 
also  to  be  found  under  the  capsule  of  the  liver.  It  seems  evident  that 
many  larvae  instead  of  traveling  by  the  circulation  follow  the  connective 
tissues  along  the  vessels.  The  eosinophiles  were  not  scattered  uniformly 
throughout  the  liver,  so  that  the  groups  of  eosinophiles  round  about  the 
vessels  made  a  striking  picture.     The  tissues  surrounding  the  vessels 
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were  absolutely  free  from  eosinophiles  but  in  those  cases  where  the 
eosinophiles  encircled  them,  numbers  could  be  found  actually  in  the 
coats  of  the  vessels.  Possibly  these  cells  were  passing  through  the 
walls  of  the  vessels  to  join  the  cells  outside.  In  the  blood  itself  inside 
the  vessels  very  few  eosinophiles  were  noted.  From  the  above  it  seems 
certain  that  the  eosinophiles  only  collected  round  about  the  hepatic 
vessels  and  ducts  in  those  places  where  the  worms  had  actually  travelled. 
Ransom  and  Cram  (1921)  tapped  the  blood  vessels  in  diflFerent  parts 
of  the  body  and  found  the  larvae  inside  them.  Their  observations  give 
absolute  proof  that  the  larvae — no  doubt  the  majority — travel  by  way 
of  the  vessels.^ 

The  writer's  observations,  he  believes,  show  however  that  many 
larvae  follow  the  connective  tissues  along  the  vessels.  The  cellular 
reaction  shows  that  such  is  the  case  because  it  is  not  likely  that  the 
eosinophiles  would  group  themselves  round  vessels  through  which  the 
larvae  had  merely  passed  on  their  way  to  the  heart  and  lungs.  Stewart 
(1917,  quoted  by  Ransom)  thought  that  one  likely  route  followed  by 
the  larvae  was  along  the  capillaries  of  the  liver  between  the  degenerated 
columns  of  liver  cells.  However  the  degeneration  of  the  cells  could 
not  have  occurred  until  after  the  passage  of  the  first  batch  of  invading 
larvae. 

The  part  played  by  the  eosinophiles  in  the  neutralization  of  verminous 
toxins  and  in  the  destruction  of  larvae  would  necessarily  be  after  the 
first  invasion ;  this  view  entirely  fits  the  case  with  regard  to  the  progress- 
ive development  of  immunity  against  ascarids,  and  is  borne  out  by  the 
differential  counts  given  above.  The  mechanism  of  defense  by  the 
eosinophiles  is  no  doubt  imperfect  in  the  domesticated  animals,  because 
of  the  sudden  unexpected  number  of  worms  invading  the  body.  If  the 
invasion  occurred  little  by  little  it  is  probable  that  the  immunity  would 
keep  pace  with  the  invaders.  An  example  of  an  unresisting  host  to 
parasitic  infection  is  well  illustrated  by  the  case  of  a  calf  attacked  by 
warble  larvae.    The  period  of  attack  is  short  and  the  invasion  often  large. 


1.  In  a  personal  communication  Ransom  says;  "If  the  larvae  follow  the 
connective  tissues  along  the  vessels  they  ought  occasionally  at  least  to  be  found 
there,  especially  since  their  progress  would  probably  be  slow  along  such  a  path." 
This  objection  is  no  doubt  valid  with  regard  to  the  migration  of  the  larvae 
through  the  liver,  as  in  all  the  sections  made  no  dead  larvae  were  encountered. 
In  the  case  of  the  smaller  vessels  of  the  liver  where  by  mechanical  injury 
or  through  their  secretions,  the  larvae  could  cause  actual  damage,  the  cellular 
reaction  might  be  considered  as  an  attempt  at  repair.  But  in  the  larger 
vessels  the  onward  movement  of  the  larvae  would  be  much  quicker  and  not 
likely  to  damage  the  walls.  In  the  lung  sections  numerous  dead  larvae  were 
found  surrounded  by  a  zone  of  eosinophiles.  However,  where  long  streaks  of 
eosinophiles  were  noted  between  the  lobes,  the  reaction  could  be  interpreted  as 
consecutive  to  the  passage  of  the  larvae." 
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I'ATIIOLCKIICAL    EFFECT    OF    LARVAE    IN    THE    LUNG 

A  line  of  eosin<i|Jiiles  ran  under  the  covering  of  the  lung,  and  other 
lines  could  be  traced  following  the  bands  of  connective  tissues  between 
the  lobes.  Whenever  a  larva  had  been  successfully  surrounded  by 
eosinoptiiles,  the  dead  larva  could  be  seen  in  the  center  of  the  ring.  In 
the  surrounding  zone  the  material  appeared  to  be  of  an  amorphous  nature 
in  which  there  \^e^e  many  eosinophiles  and  innumerable  eosinophilic 
granules. 

Experiniiiil   III.     (Colt  12  days  old  given  a  pelri  plale  of 
Ascarit  equorum  eggs) 

Day    I    (Oct.   9,    1924).   Temperature      Day  22  Temperature  10S.2 
102.3  Day  2J  Temperature  105.1 

Day  5  Temperature  1042  Day  24  Temperature  1042 

Day    9    Cau)jh    began    and    continued       Day  25  Temperature  I04J 
until  day  140  Day  26  Temperature  1052 

Day  17  Temperature  1D5  Day  27  Temperature  103.4 

Day  18  Tcmptraiure  1042  Day  S3  Temperature  104 

Day  19  Tempcraiure  104  Day  54  Temperature  10* 

Day  21  Temptraiurc  1052  Day  55  Temperature  105.4 

Day  71  Temperature  105.3.  No  Ascaris  eggs  in  feces.  Differential  leucocyte 
count;  Poly,  57;  nionos,  4J.  No  eosinophiles  found  though  hundreds  of  cells 
counted. 

Day  71-190  No  temperature  over  103. 

Day  138  Numerous  Ascaris  eggs  in  feces. 

Day  145  Differential  leucocyte  count;  Mono,  65;  poly,  31;  eosins,  37; 
mast,  0.3. 

Day  154  Differential  leucocyte  count:  Mono,  77.3;  poly,  19.7;  eosin*,  25; 
mast.  0,5. 

Day  190  Differtntial  leucocyte  count:  Mono,  79.5;  poly.  18J;  eosins,  22; 
mast.  0.  Coll  has  not  developed  well,  his  mucous  membranes  arc  pate  and  his 
abdomen  slightly  pendulous. 

Day  191  Colt  killi^d.  Just  before  the  colt  was  killed  it  was  found  that 
his  temperature  had  risen  to  105.  On  autopsy  nothing  was  found  to  justify 
this  rise  —  which  may  have  no  significance  as  regards  Ascaris. 

Post  MorUm-  Ikidy  fairly  welt  nourished.  Mucous  membranes  pale.  The 
abdominal  cavity  M'lii^iiiied  about  200  c  c.  of  fluid.  This  had  been  in  much  larger 
amount  previou.-.ly.  .t~  all  the  viscera  were  covered  wth  short  fibrinous  threads 
(%-'A  inch).  tIk  Iivilt  was  enlarged  and  spotted  and  some  small  calcified 
tracks  were  notnl  lli'art,  slight  endocarditis.  Lungs  spotted;  a  few  small 
hepalizcd  areas  in  ,ii>!L-rior  lobes.  On  the  dorsal  surfaces  of  the  main  lobes  the 
blood  vessels  shouol  small  varicosities  and  portions  of  the  lung  were  spotted 
and  congested.  Thi  -mall  intestine  had  a  hard  and  thickened  feel,  h  contained 
much  white  mikn-  Two  hundred  and  sixty-seven  adult  living  ascarids  were 
taken  Ihroughoui  li.  length,  measuring  on  an  average  24  cm.  long.  In  the 
cecum  and  colnti  2''  ■!■  ,iil  ascarids  were  found.  In  the  cecum  5  adult  Strottgyliu 
vulgaris  were  cfilln^iil  and  in  the  stomach  27  bots  (Gastrophilvs  inlriiinalu). 
The  colt  had  Ixrn  k.  pt  in  a  loose  box  from  birth  (September  28th)  and  had 
never  been  taki'ii  mii  i.f  the  stable  until  after  the  winter  set  in  in  November — 
hence  the  colt  h^nl  .icquired  Strongyles  and  bots  from  its  mother  in  the 
stable,  Smearri  m^ni^  from  liver  and  lungs  showed  a  few  eosinophils  and  some 
eosinophilic  grantiK  -.  Cultures  made  from  the  liver  and  lungs  remained  sterile. 
In  the  intestinal  iiiik  ii~  eosinophiles  were  scarce;  this  also  was  the  case  in  CoU  II. 

lOMMENTS     ON     EXPERIMENT     III 

Colt  III,  tike  Colt  I,  was  young  and  free  from  worms  when  the 
Ascaris  eggs  were  given.  Nine  days  later  the  colt  began  to  cot^. 
Soon  after  this  his  temperature  rose  and  on  the   I7th  day   reached 
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105  F.  It  remained  high  until  the  26th  day  when  it  fell  a  little.  On 
the  53rd  day  it  rose  to  104  and  on  the  71st  day  went  up  to  105.3. 
After  the  71st  day  no  temperatures  of  over  103  were  recorded  up  to 
the.  190th  day.  It  seems  probable  that  the  high  temperatures  were  the 
result  of  infection  following  the  migration  of  the  larvae,  however, 
there  does  not  seem  to  have  been  any  lengthy  infection  either  in  the 
liver  or  lungs  as  cultures  made  from  them  remained  sterile. 

The  differential  counts  show  that  there  was  an  absence  of  eosinophiles 
in  the  circulation  on  the  71st  day,  but  on  day  145  when  the  colt  was 
over  four  months  old  the  eosinophiles  were  returning  though  not  in 
great  numbers  and  they  were  also  present  on  days  150  and  190.  The 
total  absence  and  then  return  of  the  eosinophiles  suggests  that  the 
colt  was  beginning  to  resist  ascarids,  and  it  seems  likely  that  if  one 
or  more  doses  of  eggs  had  been  given  the  eosinophiles  would  have 
increased  as  in  the  case  of  Colt  II.  In  this  connection  it  is  interest- 
ing to  note  that  a  number  of  dead  ascarids  were  being  passed  out  by 
the  colt.  The  exact  significance  of  the  cause  of  death  in  the  worms 
could  not  be  ascertained. 

SUMMARY     OF     EXPERIMENTS 

Three  colts,  two  new  born  and  one  older,  were  dosed  with  embryo- 
nated  Ascaris  equorum  eggs.  In  the  two  younger  animals  a  cough  devel- 
oped 16  and  9  days  after  the  eggs  were  given.  The  older  animal  only 
developed  a  slight  cold  after  20  days.  Ascaris  larvae  were  recovered 
from  the  air  tubes.  The  eosinophiles  in  the  circulation  became  more 
numerous  after  a  second  dose  of  eggs. 

In  Colt  III  no  eosinophiles  could  be  found  in  the  blood  stream 
71  days  after  the  infective  dose  was  given,  but  they  appeared  on  the 
145th  day.  This  is  suggestive  of  the  slow  development  of  immunity. 
In  Colt  II  an  eosinophilia  was  stimulated  by  a  second  dose  of  eggs. 

Sections  of  the  liver  showed  a  granular  degeneration,  and  accumu- 
lations of  eosinophiles  around  Glisson's  capsule.  In  the  lung  the 
eosinophiles  were  grouped  under  the  pleura  and  between  the  lobes. 
This  eosinophilia  suggests  that  many  of  the  larvae  migrate  along  the 
connective  tissues  outside  the  vessels.  Dead  larvae  were  found  in  the 
lungs  surrounded  by  eosinophiles.  * 

The  theory  is  advanced  that  immunity  to  ascarids  is  stimulated  and 
increased  by  repeated  attacks  of  these  parasites.  It  is  also  suggested 
that  in  addition  to  the  production  of  anti-substances  to  neutralize  the 
cast  off  products  of  the  worms,  there  is  another  substance  secreted  by 
the  eosinophiles  which  is  detrimental  to  the  worms  themselves. 

ACK  NOWLEDG  M  ENT 

I  am  greatly  indebted  to  Dr.  B.  H.  Ransom  for  reading  over  my  paper  and 
for  offering  friendly  help  and  criticism  as  well  as  for  the  loan  of  papers. 


10  THE    JOURXAL    OF    PARASITOLOGY 

Literature  Cited 

Agersborg,  H.  P.  K.    1924.— Studies  on  the  effect  of  parasitism  upon  the  tissues, 

I.     With  special  reference  to  certain  Gasteropod  Molluscs.     Quart.  Jour. 

Micr.  Sc,  n.s.,  68:361-401. 
Goodey,  T.    1923. — Experiments  on  the  feeding  of  embryonated  eggs  of  Ascaris 

megalocephala  to  domesticated   animals.     Ann.   Applied   Biol.,    10: 116-121. 
Hoppli,   R.     1923. — Die  durch   Ascarislarven  bei   experimenteller  Infection    in 

Tierkorper  bewirkten  anatomischen  Veranderungen.    Arch.  path.  Anat.  u. 

Physiol.,  244:  159-182. 
Looss,   A.     1911. — The   anatomy   and   life   history   of   Agchylostoma   duodenale 

Dub.  Rec.  School  of  Med.  Cairo.  4:  1-613. 
Ransom,  B.  H. ;  Harrison,  W.  T. ;  and  Couch,  J.  F.    1924. — ^Ascaris  sensitization. 

J.  Agric.  Research,  28 :  577-582. 
Ransom,  B.  H. ;  and  Cram,  E.  B.     1921. — The  course  of  migration  of  Ascaris 

larvae.    Am.  Jour.  Trop.  Med.,  1 :  129-159. 
Roubaud,  E. ;  and  Perard,  C.     1924. — £tudes  sur  I'Hypoderme  ou  Varron  des 

boeufs.     Les  extraits   d'oestres   et   I'immunisation.     Bull.  soc.  path,   exot., 

17:259-272. 
Sterling-Okuniewski,  Stefan.     1924. — Recherches  sur  Teosinophilemie.     Compt. 

rend.  Soc.  biol.,  91 :  963-964. 
Vallillo,  Giovanni.     1909. — Untersuchungen  iiber  das  Zahlverhaltnis  der  eosin- 

ophilen    Leukocyten    im    Blute    des    Pferdes    bei    Sclerostomiasis.      Berl. 

tierarztl.  Wchnschr.,  25:91-92. 
Weinberg,   M. ;   and  Julien,   A.     1911. — Exemple   d'immunite  acquise  vis-a-vis 

d'une  toxine  vermineuse.     Compt.  rend.  acad.  sci.,  152 :  1030-1032. 
Weinberg,  M.;  and  Seguin,  P.    1914. — Recherches  biologiques  sur  I'eosinophilie. 

Ann.  Inst.  Pasteur,  28 :  470-508. 
1915. — Recherches  biologiques  sur  I'eosinophile.    Deuxieme  partie.    Ann.  Inst, 

Pasteur,  29:323-346. 

Yokogawa,  Sadamu.  1923. — On  ascariasis  and  the  life-history  of  Ascaris. 
Report  of  Investigation  Committee  for  Endemic  and  Infectious  Diseases 
of  Formosa,  Japan.  18  pp. 


J 


HADWEN—ASCARIASIS    IN    HORS^ES 


rig.  1. — Eosinophili 

liy  A.  Savage). 

Fic-  2.— Eosinophiles   grouped 
micrograph  by  A,  Savage). 


ind  air  tube  in  hmg,  from  colt  II  (Photomicrograph 
ovcring    of   luiig.     Coll    II    (Photo- 


I 


THE 

JOURNAL    OF    PARASITOLOGY 

A  Quarterly  Derotad  to  Medical  Zoolofy 


The  Journal  or  Pasasftology,  published  quarterly,  is  a 
medium  for  the  prompt  appearance  of  briefer  papers  and 
notes  on  Animal  Parasites  whether  Protozoa,  Vermes,  or 
Arthropoda,  concise  technical  notes  of  interest  to  parasitol- 
ogists, and  brief  reviews  of  monographs  and  books.  It  is 
controlled  and  published  by  an  Editorial  Board  of  scientific 
men  in  the  interest  of  the  field  of  medical  zoology.  The  latest 
studies  on  diseases  caused  by  animal  parasites  are  given  to 
our  readers.  A  unique  and  valuable  item  is  the  list  of  brief 
references  to  all  new  species  of  human  parasites,  printed 
immediately  upon  the  appearance  of  the  original  papers. 

The  JousiNAL  asks  the  support  and  cooperation  of  all  inter- 
ested in  the  field  of  Parasitology.  Appropriate  manuscripts 
and  helpful  suggestions  will  be  welcomed  by  the  Editorial 
Board. 

Subscription  price,  $3.00  a  Volume ;  Canada,  $3.15 ;  Foreign, 
(3.25.  Single  numbers  are  not  for  sale.  The  edition  of 
Volume  I  is  exhausted.  Volume  I,  Nos.  2,  3,  4,  will  be  sold 
for  $1.00  each. 

All  business  communications  should  be  addressed  to 


HENRY  B.  WARD,  Managing  Editor 
Urbana,  Illinois 


::ONTR1BUTION  TO  THE  KNOWLEDGE  OF  THE 
:S.  GASTP.OPHILUS  INTESTINALIS,  DeGJ 
li^^AiORRHOIDAUS,   L.,   iJ4D  G.  NASALIS,  lJ 


•  .    HAOWEN.    D.W.9. 

*«» 

A.  e   CAMERON.  MA,,   U.Sc.   F.C.S. 
{!■■'  '  n-ytlBmwA). 


1  fypmU  from  th9  Buuimir  or  BnouaunKUL  Buusobi  ToI,  IX,  Pk  1^. 
3»jnmlm,  1918.] 


vTlONEilV  QtVVa 


91 


A   CONTRIBUTION   TO    THE    KNOWLEDGE  OP   THE    BOT-FLIES, 
GASTBOPHILUS  INTBSTINALIS,  DxQ.,  a  HAEMORRHOIDALIS,  L., 

AND    G.    NASALI8,    L.* 

By  8.  Habwxn,  D.V.S. 
(Domifiton  PathcHogiri^  HeaUh  of  Animaia  Bnmck)^ 

and  A.  E.  Cabcebok,  M.A.,  D.So.,  F.KS. 
(Techmoai  Assistant,  EfUamological  Branch), 

Department  of  AgricuUure,  Ottawa,  Canada. 

(Plate  IL) 

The  following  is  an  account  of  an  investigation  into  the  life-histories  and  habits 
of  the  species  of  bot-flies  (OastrofhUus)  occurring  in  the  western  provinces  of  Canada. 
The  investigation  was  undertaken  co-operatively  by  the  Entomological  and  Health 
of  Animals  Branches  of  the  Dominion  Department  of  Agriculture  under  the  direction 
of  the  Dominion  Entomologist  and  the  Veterinary  Director  General  The  greater 
proportion  of  the  work,  for  which  the  authors  are  equally  responsible,  was  carried 
out  at  the  University  of  Saskatchewan,  Saskatoon,  Sask.,  during  a  period  of  about 
four  months  extending  from  Jime  to  September,  1917.  Certain  of  the  experiments 
dealing  with  the  penetration  of  the  larvae  of  G,  intestinaUs  into  animal  tissue  were 
commenced  at  Saskatoon,  but  were  supplemented  later  in  the  same  year  by  others 
carried  out  in  the  Department's  laboratories  at  Agassiz,  British  Columbia. 

Recognizing  the  scantiness  of  the  knowledge  pertaining  to  the  early  stages  and 
habits  of  the  tiuee  common  species  of  bot-flies,  the  authors  had  in  mind  in  this  work 
the  elucidation  of  several  obscure  points,  more  particularly  relating  to.  the  hatching 
of  the  eggs,  the  form  and  behaviour  of  the  first-stage  larvae,  the  specific  regions  of 
the  host  selected  by  the  different  flies  in  ovipositing,  and  the  manner  in  which  the 
persistent  attacks  of  the  fties  affect  their  hosts  psychically. 

When  one  considers  how  common  these  insects  are,  and  that  they  have  been  known 
to  both  entomologists  and  veterinarians  for  several  decades,  it  is  surprising  to  find 
how  inadequate  is  our  knowledge  of  the  species.  Indeed,  the  theories  regarding 
thd  hatching  of  the  eggs  and  the  mode  of  entrance  of  the  larvae  to  the  aUmentary 
canal  of  the  host  have  passed  untested  as  genuine  currency  through  the  literature 
from  the  earliest  times  until  quite  recently,  when  the  important  discovery  of  the 
direct  penetration  of  the  skin  of  cattle  by  the  ox-warble  {Hypodenna),  by  Carpenter 
and  Hewitt  in  Ireland  (1)  and  one  of  the  authors  in  Canada  (2),  has  been  almost 
paralleled  by  the  significant  results  of  Roubaud's  investigations  (3)  in  France.  This 
last  author  observed  in  his  experiments  with  guinea-pigs  that,  when  the  recently- 
emerged  larva  of  0.  intestinalis  is  brought  into  contact  with  the  buccal  mucosa,  it 
promptly  burrows  into  the  mucosa  and  lies  immediately  beneath  and  parallel  to 
the  surface.. 


*  Read  before  the  Annual  Meeting  of  the  Entomological  Society  of  America,  Pittsbux;;, 
Pennsylvania,  U.S.A.,  29th  December  1917. 
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The  facts  regaiding  the  life-history  and  habits  of  0.  intalitvilia  aie  much  mote 
extensivB  than  those  of  0.  haemorrhoid^it  and  0.  naaalit,  thanks,  in  great  measme, 
to  the  CGB^ellent  and  carefnl  woik  of  Osbom  (4),  who  has  emphasised  the  importance 
of  moisture,  friction  and  wannth  as  factors  necessary  to  the  saocesafnl  hatching  of 
the  c^gs.  His  results  in  this  direction  have  been  in  the  main  confirmed  by 
Collmge  (6). 

Tlw  Eft 
QatiropkUua  mUitwMlit. 

The  stalkless  egg  is  generally  laid  at  the  distal  end  of  a  hur,  in  foil  -view.  It  nwastues 
on  the  average  about  1*26  mm.  in  length  and  about  0*379  mm.  at  its  videst  part 
jnst  posterior  to  the  operculum.  (General  colour,  greyish  yeUow  to  yellow.  General 
shape  navicular,  more  or  less  flatly  oval  in  section.  Two  attaching  sub-parallel 
flanges  project  on  the  side  proximal  to  the  supporting  haii,  which  they  Encircle, 
commencing  at  a  point  removed  about  one-thiid  from  the  anterior  end  of  the  egg  and 
terminating  just  short  of  the  posterior  extremity ;  the  non-flanged,  anterior  third 


Fig.  1.     Egg'otjBatlrophiliu  inUttinaiii, 


makes  an  angle  of  about  30  degrees  with  the  supporting  hair.  Chorion  traversed 
by  a  close  series  of  very  delicate,  transverse]  sub-parallel  stnae  continuous  with 
those  of  the  flanges ;  some  striae  interrupted  and  broken  in  their  course.  Operculum 
noQ-striate  and  apparently  unsculptured,  more  or  less  flat,  arising  and  arching  some- 
what abruptly  on  the  side  nearer  the  hair,  imparting  a  rather  truncate  appearance 
to  the  anterior  extremity  of  the  egg  (fig.  1).  Chorion  closely  invested  internally 
by  a  dehcate  membrane  enclosing  the  larva  (fig.  2). 


Fig.  2.    Egg  membrane  enclosing  nnhatehed  larva  of 
QattTOphUm  intertiiuuit,  X  70. 

The  eggs  of  6.  intestindlis  may  be  found  promiscuously  on  the  shoulders  of  the 
horse,  mane,  fore-legs,  antero-intemo-lnferior  part  of  the  knee  and  postero-intenul 
region  of  the  fetlock.  The  long  hairs  which  invest  the  inside  of  the  fore-legs  would 
appear  to  be  especially  favoured  by  the  adults  in  ovipositing.  The  eggs  have  also 
been  found  on  the  hind-legs,  particularly  on  the  mside  of  the  hocks,  bnt  here  they 
occur  only  in  small  numbers. 
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In  ft  paper  by  M.  J.  Bodhain  (13),  to  vhich  our  attention  was  diawn  by  M.  J. 
Bequaert,  of  the  American  Museum  of  Natural  History,  New  York,  the  author 
recoids  the  findii^  of  the  eggs  of  the  Oestrid  of  the  rhinoceros  {Gyro^igma),  which 
were  sabmitted  to  him  from  the  Belgian  Congo.  In  his  description  he  says  that  the 
general  form  of  th6  egg  lecalb  that  of  Qaetrophilus  inteatmalia  by  reason  of  the  delicate 
and  regular  transverse  striatioa  of  its  walls,  as  well  as  by  the  oblique  attachment 
of  the  apical  operculum.  It  difiers,  however,  from  the  egg  of  0.  inteslinalis  in  that 
it  is  devoid  of  flanges,  their  function  being  assumed  by  a  posterior  falcifonn  appendage 
applied  to  the  sldn  of  the  host.  It  is  further  suggested  that  the  hatching  of  the 
f^gs  is  effected  in  a  manner  nimilar  to  that  which  occurs  in  the  case  of 
6.  mtestinalig,  namely,  one  animal  licking  another. 

GattrophHus  naaalia. 

Egg  Btalkless,  generally  laid  at  the  proximal  end  of  the  hair  near  the^skin,  obwmed 
externally  among  the  overlapping  hairs.  Average  length  about  1  '25  mm,  Average 
breadth  at  widest  part,  midway  between  the  two  extremities,  about  0'33d  mm. 
General  colour,  whitish  yellow.  General  shape  elongate  ovate,  sub-ciicular  in 
section.  The  two  attaching  sub-parallel  flanges  conunence  just  posterior  to  the 
anteiioi  extremity  and  run  almost  the  entire  length  of  the  egg,  stopping  just  short 
of  the  posterior  extremity.  The  long  axis  of  the  egg  almost  parallel  to  that  of  the 
I  Bupporting  hair.     Chorion  traversed  by  a  close  series  of  very  delicate,  transverse. 


Pig.  3.     F.gg  of  QaelTophilvt  natolii,  X  60. 

Bub-parallel  striae,  continued  on  the  flanges ;  some  striae  interrupted  and  brokeoi 
in  tiieir  course.  Operculum  non-striate  and  non-reticuUte;  dome-shaped,  its 
horizontal  axis  at  right  angles  with  the  longitudinal  axis  of  the  egg,  terminally  placed 
on  the  anterior  end  (fig.  3).  Chorion  with  int«mal  investing  membrane  enveloping 
the  nnhatched  larva. 

The  eggs  are  generally  laid  on  the  hairs  of  the  intermaxillary  space  between  the 
rami  of  the  mandibles  beneath  the  head.  Theobald  (6)  and  other  authors  are  of  the 
impreesion  that  the  species  deposits  its  eggs  in  the  nasal  orifices,  but  in  our 
experience,  this  is  contrary  to  fact. 

GaOrojihilut  haemorrhoidalis. 

Egg  stalked,  the  stalk  a  continuation  of  the  broad  chorionic  flanges,  hollow  and 
open  aU  along  one  side  for  the  reception  of  the  supporting  hair.  Average  length 
1'6  mm.  Average  breadth  at  widest  part  near  the  centre,  0  345  mm.  General 
colour  brownish  black.  General  shape  somewhat  bamacle-like  and  compressed, 
flatly  ellipsoidal  in  section.  The  two  attaching  sub-parallel  flanges  commence  at 
a  point  removed  about  one-third  from  the  anterior  extremity  of  the  egg,  are  continued 
into  the  stalk,  which  is  about  two-thirds  the  length  of  the  egg,  and  taper  ofE  somewhat 
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abruptJj  (&g.  4).  The  chorioa  encircled  hy  a  close  series  of  fine  skiae,  beaiiug  on 
their  anterior  maq^  tiny,  slightly  recurving  spinules  anteriorly  directed,  tiu 
spinoles  of  any  one  stria  all  but  reaching  the  stria  immediately  anterior,    ^g 


outJina 
'  attaolunent  to  hair  and  disposition^of 
bands  on  stalk,  X  65. 

disposed  parallel  to  the  hair,  with  the  exceptloa  of  a  alight  outward  deviatioo  of  the 
unflanged  anterior  portion.  Operculom  placed  aQterorextemaUy,  non-striate  and 
non-reticulate,  elongate-oval,  slightly  concave  on  its  inner  side  (fig.  5). 

0.  kaenwrrkoidalia  generally  lays  its  eggs  on  the  hairs  of  either  of  the  Ups  of  the 
horse,  but  preferably  on  those  of  the  lower.  Parker  (7),  among  other  authors,  states 
that  the  eggs  are  also  found  in  the  Dostrils,  but  it  has  never  been  our  experience  to 
find  them  elsewhere  than  on  the  lips. 

According  to  Parker  (7),  eggs  of  this  species  were  found  by  himself  and  bis 
assistant  thrust  into  the  nose  and  lips  of  horses,  sometimes  to  the  full  length  of  the 
stalk.  Thus  he  finds  a  reason  for  the  nervous  and  occasionally  uncontrollable  fear 
shown  by  horses  when  the  fly  is  "  strildiig."  Further,  he  states  that  the  chitinous 
"  bands  "  of  the  stalk  impart  to  it  the  appearance  of  a  screw,  and  that  the  Btructme 

Fig.  5.     Egf;  of  fiostrapfcilus  iaemorrhoidolii  r»moyed  ttom 
the  hair  to  show  the  continuity  of  the  flanges  with  the 
Btalt.  X  69. 

is  patently  adapted  to  hold  the  egg  in  the  skin  after  insertion.  In  no  single  instance 
did  we  find  tiie  egg  penetrating  the  skin.  On  the  contrary,  we  invariably  found  it 
adhering  to  a  hair  (fig.  4)  and  not  touching  the  skin.  Therefore,  we  conclude  that 
Parker  must  have  erred  in  his  observations. 

TIM  recently  emeiiad  Larva. 

Gaatrophilus  inteslinalis. 

Kumber  of  s^ments  13,  hairless.  Length,  0-866  mm. ;  greatest  width,  0'2I7  mm. 
General  colour  translucent  white ;  general  shape  strap-like  and  fusiform,  tapering 
towards  both  extremities.  Unpaired,  lance-like  mouth-stf^let  (mandible)  directed 
anteriorly.  Anterior  mar^  of  the  first  segment  with  a  few  recurving,  small,  black 
hooks.  Anterior  margin  of  the  second  segment  bearing  an  armament  of  long, 
recurving,  black  hooks  l[head-hooks),  diiYiinishing  in  size  posteriorly,  interspersed 
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mUi  small  hook-shaped,  placoid  denticles.  Posterior  margins  of  segmentA  2  to  10 
provided  with  an  armature  of  irregularly-disposed  rows  of  similar  cuticular  denticles 
Bad  Eob-ovate,  brownish-black,  flat  scales,  the  denticles  predominating  in  segments 
3  to  5  and  the  scales  in  the  following  segments  ;  segments  II,  12  and  13  devoid  of 
amiature.  There  is  a  slight  medio-dorsal  and  medio-ventral  interruption  in  the 
amutaie  of  each  segment  Two  divaricating,  cylindrical,  fleshy  processes  arise 
from  the  13th  segment,  each  process  containing  the  prolongation  of  the  main  tracheal 
knnk  of  its  side  and  bearing  at  its  distal  end  the  posterior  spiracle  (fig.  6). 


I }  >  I  I  ^  1 1  %. 

:    I    t    J    s   «    S   4.  ^ 


Fig  6.     Larva  of  QtutropMlut  inteitindlit,  X  120. 

Raillet  (8),  on  page  752,  gnotes  Joly  as  asserting  that  spines  sitnilai  to  the  orown 
of  hooks  of  the  head  segment  are  present  on  the  posterior  margins  of  segments  2-10 
bclnsive,  a  view  with  which  we  entirely  agree.  In  a  footnote,  however,  this  author 
qnotes  Brauer's  opinion  that  these  spintts  are  more  likely  attached  to  the  ant*rior 
maigiD  of  the  segments  following  number  2,  as  is  found  in  the  mature  larvae. 

GadTophiUu  naaalis. 

Numberof  segments  12.  Length,  0-829  mm. ;  greatostwidth,  0-116  mm.  S^menta 
2  to  12  sparsely  provided  with  regularly-arranged,  slender,  elongate  hairs.  General 
colour  transluceoit  white,  with  the  exception  of  the  black  and_brownish  yellow  of 


Fig.  7.     Larva  of  Gattrophiliis  nnsali»,  X  U4, 


the  hooks,  denticles  and  scales  of  the  segmental  armature.  Blender,  ptured  mou^- 
Btylets  directed  anteriorly  from  their  articulation  with  the  scleritee  of  the  cephalo- 
pharyngeal  apparatus.  Anterior  margin  of  flrst  segment  bearing  an  armament 
of  recurved  denticles,  the  ventral  ones  strongly  developed,  elongate  and  tapering 
gently  to  a  slender,  sharp,  recurved  point  (head-hooks).  Posterior  margin  of  segment 
2  provided  with  similar  placoid  denticles,  but  elongate  ones  lacking.    Posterior 
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mugiiu  of  segments  3  to  10  umed  with  narrow,  elongate,  shaip-poiuted,  denticnlai 
scales  iflteispersed  with  aimilai  smaller  ones ;  base  of  scale  brownish  yellow,  apices 
and  matins  black  and  more  strongly  chitiniaed ;  the  larger  scalee  apparently 
strengthened  by  a  median  rib.  Segments  11  and  12  unarmed.  Postenor  pair 
of  spiracles  scarcely  projecting  beyond  the  extremity  of  the  body,  sessile  (fig.  7). 

Bullet  (8),  on  page  768,  and  Neumann  (9),  on  -pa%e  345,  state  that  in  the  recenUy 
emerged  larva  of  0.  natdHt  there  is  but  one  row  of  spines  on  the  anterior  brada  <A 
the  segments.  With  this  opinion  we  do  not  agree,  as  examination  of  a  large  oambet 
of  specimens  shows  that  the  spines  or  scales — as  we  prefer  to  call  them — arise  from 
the  posterior  margins,  and  further,  their  arrangement  is  somewhat  irr^nlar,  so  that 
they  do  not  assured^  form  a  single  well-defined  row. 

Gattrophilut  haemorrhoidalis. 

Number  of  segments]  13 ;  hairless.  Length,  0*585  mm. ;  greatest  width,  0'133  mm. 
General  colour  translucent  white,  with  the  exertion  of  the  brownish-black  of  tiie 
denticles  and  scales  of  the  segmental  armature.  General  shape  fusiform,  tapering 
to  both  extremities.  Single  pur  of  mouth-stylets  (mandibles)  directed  anteriorly. 
Strongly  developed  orown  of  elongate,  slender,  recurving  head-hooks  arising  from  ^e 
anterior  margin  of  s^^ment  2  with  numerous  smaller  placoid  denticles  and  toothed 


^^M^ 


Fig.  8.    Larva  of  Qattrophilu*  kaemoTrltoidalii,  X  140. 

scales  intermingled  and  irr^uhtrly  arranged  in  a  row.  Segments  11,  12  and  13 
devoid  of  armature..  Ultimate  segment  bearing  posteriorly  two  cylindrical  processes, 
at  the  extrenuty  <rf  each  of  which  is  a  spiracle  where  the  nuun  tracheal  trunk  of  each 
ride  terminates,  as  is  the  case  in  the  larvae  of  6.  intesUnaUs.  The  aimaturo  not  so 
strongly  deVeloped  as  in  the  larvae  of  G.  irUeatitialis  and  G.  nomlu  (fig.  8). 

In  his  description  of  the  thiid-Btage  larva  of  this  species,  Neumann  (9),  on  page 
344,  diBtinguishea  it  from  G.  intesUnalis  by  its  smaller  size  and  its  very  deep  red 
colour.  The  absence  of  spines  on  the  mid-dorsal  region  of  the  ninth  segment  is 
mentioned  and  their  complete  absence  on  8^;mente  10  and  II. 

HatehinK  of  tlw  Etl«. 

There  seems  to  be  some  doubt  as  to  whether  the  eggs  of  bot-flies  require  moistoie 
and  friction  for  their  successful  hatching.  It  has  frequently  been  argued,  notably 
by  Osbom  (4)  and  later  confirmed  by  CoUinge  (5),  that  both  moisture  and  friction 
are  necessary  factors  in  the  hatching  of  the  eggs  of  G.  intestinaiis.    Whilst  oni 
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experience  would  coiioboiate  this  statement,  it  can  be  definitely  stated,  as  the  results 
on  Table  I  show,  that  the  eggs  of  (7.  nasalis  hatch  quite  freely  without  extraneous 
aid  For  those  of  0.  haemorrhaidalis  no  definite  assertion  can  be  made,  as  the  number 
of  e^  at  our  disposal  was  rather  small  However,  in  one  case,  out  of  14  eggs  of 
this  species,  8  hatched  independently  in  a  dry  viaL 

Table  I. — Bxperimenial  Hatching  of  Eggs  of  Botrjlies  in  Fiob,  unaided. 


Species. 

Number 

of  un- 

hatohed 

egg«. 

Date 
when 
collec- 
ted. 

Number 
of  effgs 
hatcDed. 

Date  of 

hatching 

of  last 

egg. 

Remarks. 

Q,  inUiHnaUs 

7 

July  28 

0 

3  aUye  Aug.  28,  4  dead. 

260 

Aug.   6 

1 

Aug.  16 

Larvae  in  eggs  alive  Aug.  16 

200 

Aug.  20 

4 

Sept.  6 

Bemainder  dead. 

13 

Aug.  26 

0 

— 

All  dead  in  September. 

12 

Aug.  27 

0 

— 

Alive  Sept.  4,  died  later. 

130 

Aug.  27 

6 

Sept.  21 

4  hatched  only  partly. 

G.  nasalis  . . 

40 

July  11 

32 

July  23 

Bemaiader  died. 

69* 

July  11 

43 

July  23 

$f           »t 

• 

29 

July  18 

22 

July  28 

»f           »i 

8 

Aug.   3 

0 

— 

Aug.  29,  all  dead. 

79t 

Aug.   5 

28 

Aug.  20 

Bemainder  died. 

0,  haemorrhoidali9  . . 

14 

1 

July  20 

8 

July  24 

1  damaged,  remainder  died. 

*  The  ffbiM  vial  containing  these  eggs  was  kept  slightly  moist  by  means  of  a  wetted 
piece  of  Motting-paper  inserted  between  the  cork  and  the  waUs  of  the  vial. 

t  Includes  some  eggs  which  had  hatched  before  they  were  collected  from  the  horse, 
the  number  of  which  was  not  determined. 


In  the  case  of  0.  intestindliSy  the  experiments  were  continued  until  the  end  of 
September,  and  the  eggs  were  frequently  examined,  at  least  three  times  a  week. 
A  large  number  of  ^gs  in  each  batch  were  dissected  after  the  date  on  which  the  last 
larva  was  observed  to  emerge.  In  most  cases  the  larvae  inside  were  alive  and,  when 
liberated,  were  quite  active.  From,  the  results,  it  may  be  apparently  deduced  that 
the  eggs  of  0.  intestindlis  normally  require  assistance  in  hatching  in  the  shape  of 
moisture  and  friction,  and  that  only  a  very  small  percentage  (1*7)  contrive  to  hatch 
unaided.  In  support  of  this  fact,  it  was  found  in  frequent  tests  that  hatching  is 
readily  promoted  when  the  eggs  are  moistened  and  subjected  to  pressure  by  passing 
the  blunt  edge  of  a  scalpel  over  them.  In  some,  only  slight  pressure  is  required, 
just  sufficient  indeed,  to  cause  the  operculum  to  spring  from  its  attachment  with  the 
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egg.    The  length  of  time  that  moisture  is  applied  may  also  determme  the  late  of 
hatching.* 

From  the  foregoing  table  it  would  appear  that  the  eggs  of  0.  noMlM  hatch  most 
readily  of  the  three  species  without  artificial  aid  (51  per  cent.),  a  fact  which  is  more 
than  interesting  in  view  of  the  position  where  the  eggs  are  deposited  on  the  host, 
namely,  the  intermaxillary  region.  This  also  agrees  with  our  theory  that  the  larvae 
of  0,  WMdUa  may  penetrate  the  integument  of  the  host  directly,  since  it  is  manifestly 
impossible  that  the  animal  could  reach  the  eggs  with  its  lips  or  tongue. 

Actually,  51  is  a  low  estimate  of  the  percentage  of  hatching  of  G.  nasaiis  eggs, 
for  it  does  not  take  into  account  the  fact  that  in  the  case  of  the  batch  of  79  eggs 
several  had  hatched  before  being  collected. 

It  would  be  unwise  to  generalise  from  the  results  obtained  in  the  case  of  the  eggs 
of  0,  haemorrhaidalis,  owing  to  the  small  number  with  which  we  dealt 

In  passing,  it  may  be  observed  that  the  eggs  of  0,  ifUestinalis  are  disposed  on  the 
hairs  differently  from  those  of  G.  nasaiis.  On  long  hairs  bearing  a  number,  the 
eggs  of  the  former  are  usually  separated  from  each  other  more  widely  than  are  those 
of  the  latter,  of  which  as  many  as  7  and  8  eggs  are  often  deposited  in  close  series, 
the  anterior  extremity  of  one  in  contact  with  the  posterior  extremity  of  its  inmiediate 
neighbour.  As  abeady  remarked,  the  eggs  of  G.  haemorrhMalis  do  not  have  the 
stalk  touching  the  skin  of  the  host,  and  generally  there  is  but  one  egg  on  each  hair. 

Do  the  iwtntly  ameiiid  LarvM  of  Bot-lllts  iMiittrato  the  IntegumMt  et 

the  Holt? 

It  is  significant  to  note  that  about  the  time  that  the  larvae  of  G.  ncLsalis  were 
hatching  from  the  eggs  in  maximum  numbers,  numerous  small  scabby  areas  were 
observed  in  the  intermaxillary  region  of  the  host.  As  to  whether  the  cause  could 
be  attributed  to  the  animal  rubbing  the  affected  part  on  fence-posts,  is  a  moot  point 
In  the  animals  examined,  it  could  not  be  shown  that  the  hair  under  the  jaws  had 
been  rubbed  off,  as  one  would  have  naturally  expected  had  the  above  been  the  reason. 
It  is  just  possible  that  the  newly-hatched  larvae  were  the  direct  agents  concerned 
in  producing  this  abraded  condition  of  the  skin.  Although  we  cannot  substantiate 
this  theory  by  material  evidence,  is  it  not  permissible  to  suppose  that,  since  it  would 

*  Since  completing  the  manuscript  of  this  paper,  the  authors  have  had  the  opportunity 
of  consulting  Bracy  Clark's  work  (14)  on  the  Oestridas.  In  the  hatching  of  the  eggs 
of  O,  vntestinalis,  he  states  how  he  found  that  moisture  and  friotion  were  necessary,  and 
that  these  conditions  were  supplied  when  the  host  licked  the  eggs.  As  for  the  stunnlus 
which  causes  the  horse  to  lick  the  eggs,  Clark  advances  the  ingenious  theory  that  the 
irritable  biting  of  other  flies,  which  he  enumerates  as  Oonttpes,  Tabani^  and  ifiMoae,  is 
'iBsponsible,  and  indeed,  is  of  the  opinion  that  the  great  majority  of  the  larvae  reach 
the  mouth  in  this  way.  It  is  undoubtedly  true  that  Siamoxys  by  its  attacks  wUl  famieli 
this  stimulus.  The  author  also  mentions  the  liability  to  infestation  when  one  hone 
performs  the  friendly  operation  of  licking  the  egg-infested  coat  of  another. 

As  regards  the  e^gs  of  G.  haemorrhaiddlis,  Clark  was  the  flrst  to  observe  that  they  were 
deposited  on  the  hps  and  that  they  were  of  a  darker  colour  than  those  of  Q.  iwteitindlit 
or  O,  nasaUs, 

Up  to  the  time  of  appearance  of  Clark's  paper  the  three  species  of  €h9irapkUus  had 
been  hopelessly  confused  with  each  other  and  with  H^podenna,  The  author  rendered 
a  matenal  service  to  entomology  by  giving  clear  descriptions  of  the  flies,  accompanied 
by  excellent  illustrations,  thus  enabling  one  to  discriminate  the  three  species  readuy. 
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be  impossible  for  the  host  to  lick  the  eggs  with  its  tongue  by  leason  of  their 
inaccesflibilityy  the  youiig  larvae,  instead  of  being  taken  into  the  mouth,  penetrate 
into  the  body  directly  through  the  integument  ?  This  would  undoubtedly  account 
in  wtis&ictory  fashion  for  the  small  lesions  which  were  noted.  This  theory  receives 
additional  support  from  the  fact  that  in  several  of  our  experiments  many  eggs  hatched 
independently,  unaided  by  either  moisture  or  friction,  in  a  glass  viaL 

In  reviewing  the  literature,  it  is  interesting  to  note  that  Brumpt  (10),  p.  699,  quoting 
Heniy,  says  that  the  eggs  of  0.  nasalis  are  laid  on  the  cheeks  and  intermaxillary 
region  of  the  horse  and  are  entirely  adherent  to  the  hairs,  a  fact  with  which  we  readily 
agree.  This  same  author,  in  a  footnote,  also  quotes  Raillet,  on  page  699,  as  stating 
that  the  first-stage  larvae  of  this  same  species  are  probably  the  cause  of  "  creeping 
myiasis  '*  on  the  cheeks  of  the  horse,  indicating  that  he  found  a  condition  similar 
to  that  already  noted  in  our  observations. 

Similar  scabby  pimples  have  been  diagnosed  on  the  lips  of  the  horse,  on  the  hairs 
of  which  the  eggs  of  0,  JutemorrhoiddliR  are  generally  found.  In  this  case,  however, 
the  eruptive  condition  might  be  satisfactorily  explained,  in  the  absence  of  approved 
evidence,  by  the  host  rubbing  its  lips  violently  on  the  ground.  At  the  height  of 
the  season,  the  adult  fly  was  frequently  observed  to  goad  its  host  into  behaving  thus, 
especially  when  the  "  striking  '*  was  persistently  repeated.  Filrther,  the  rubbing 
of  the  lips  was  severe  enough  to  cause  the  complete  removal  of  the  hairs. 

On  20th  August  1917,  a  piece  of  sldn,  the  hairs  of  which  bore  numerous  eggs  of 
G,  ifUestinaliSy  was  removed  from  the  umbihcal  region  of  a  foal  recently  killed.  To 
prevent  its  decay,  the  skin  was  treated  with  bichloride  of  mercury.  In  all,  only 
three  eggs  hatched  imaided,  one  on  25th  August  and  the  remaining  two  on  29th 
August  The  larvae  which  emerged  from  these  three  eggs  died  among  the  hairs 
and  apparently  made  no  effort  to  burrow  beneath  the  skin.  Results  of  a  similar 
kind  were  obtained  with  the  eggs  of  the  same  species  when  another  piece  of  skin  was 
taken  from  the  antero-intero-inferior  region  of  the  knee  of  a  horse  which  had  recently 
died,  and  hkewise  treated  with  bichloride  as  before.  No  larvae  emerged  of  their  own 
accord  from  the  eggs  deposited  on  the  investing  hairs.  Therefore,  from  these  two 
casual  experiments,  no  evidence  was  forthcoming  that  the  recently  emerged  larvae 
of  0,  ifUestinalis  may  penetrate  directly  beneath  the  integument. 

On  18th  September,  a  small  piece  of  the  buccal  mucosa  was  removed  from  the  inside 
of  the  lower  lip  of  a  horse  and  placed  in  a  petri  dish.  Recently  emerged  larvae  were 
obtained  from  the  eggs  mentioned  in  the  two  previous  experiments  and  hatched  by 
the  aid  of  moisture  and  friction.  In  all,  9  live  larvae  were  placed  on  the  sldn,  which 
was  kept  moist  by  the  appUcation  at  intervals  of  a  few  drops  of  normal  salt  solution. 
The  experiment  was  commenced  at  7.30  p.m.  By  means  of  the  binocular  microscope, 
some  of  the  larvae  were  observed  to  be  actively  working  their  mouth-parts.  The 
head-hooks  were  extended  and  opened  out  in  a  lateral  direction.  This  behaviour 
was  continued  for  a  time.  Finally,  the  mouth-hooks  were  embedded  in  the  skin  as 
if  preparatory  to  the  larvae  tunnelling  beneath  the  surface.  At  10  p.m.,  they  were 
Btall  actively  engaged  in  the  work,  but  no  single  one  had  made  any  extensive  headway. 
The  meet  successful  had  not  penetrated  further  than  the  second  anterior  segnient. 
KeverthelesB,  the  fact  remains  that  the  mouth-hooks  were  securely  fixed,  so  much 
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flo,  indeed,  that  quite  a  little  force  had  to  be  exerted  in  detaching  them.  When 
examined  the  following  morning  (19th  Sept.)  all  were  found  to  be  dead,  probably 
from  the  efieobB  of  the  salt  solution.  None  had  made  any  further  jnogress  in  thdr 
efforts  at  entrance  than  was  observed  the  previous  night.  The  experiment  was  again 
repeated  on  21st  September,  but  on  this  occasion  two  pieces  of  mucosa  witii  the 
attached  muscles,  taken  from  a  horse's  tongue  were  used.  One  of  the  pieces  was 
papillated,  the  other  unpapillated.  In  the  case  of  the  first,  12  newly-hatched  larvae 
of  0.  ifiiestinaUs  failed  to  effect  an  entrance,  but  out  of  4  larvae  on  the  unpapillated 
portion,  one  succeeded  in  becoming  completely  buried  in  8  hours  after  the  experiment 
was  commenced.  After  6  hours,  only  the  terminal  spiracle-bearing  processes  were 
showing,  and  these  were  finally  lost  to  sight. 

The'  success  of  this  last  experiment  stimulated  the  authors  to  make  a  further 
attempt,  which  was  done  in  the  laboratories  at  Agassis,  B.G. ,  later  in  the  season.  In 
all,  four  experiments  were  made  on  22nd  October,  with  larvae  hatched  from  eggs 
collected  at  Duncan,  Vancouver  Island,  on  16th  October.  The  larvae  readily  emerged 
when  the  opercula  of  the  eggs  were  detached  with  needles.  In  each  case  the  mucosa 
of  the  tongue  of  a  calf  just  killed  was  used.  For  the  first,  the  portion  selected  was 
unpapillated,  taken  near  the  tip  of  the  tongue ;  for  the  others,  papillated. 

Briefly  stated,  the  results  were  as  follows.  In  experiment  No.  1,  of  10  hrvae 
placed  on  the  skin  at  12.45  p.m.,  6  began  burrowing  and  effected  an  entrance.  In 
only  one  case  did  the  larva  succeed  in  completely  burying  itself,  and  this  occaired 
7  hours  after  the  experiment  commenced.  In  the  other  cases,  only  partial  suocesB 
attended  their  efforts,  and  the  progress  made  varied  considerably.  For  instance, 
after  6  hours,  3  larvae  had  3,  5  and  7  segments  respectively  still  revealed,  and  another 
after  7  hours,  had  still  4  segments  visible. 

In  experiment  No.  2,  of  6  larvae,  one  burrowed  completely  beneath  the  surhce 

*  in  2\  hours,  in  close  proximity  to  a  papilla.    In  experiment  No.  3,  of  5  larvae,  2 

effected  an  entrance  and,  in  each  case,  became  completely  buried  in  about  4  bonis. 

A  third  was  only  partly  successful,  all  the  segments  being  hidden  except  the  last 

three,  in  1  hour  and  40  minutes.    No  further  progress  was,  however,  achieved. 

In  experiment  No.  4,  of  6  larvae,  2  burrowed  beneath  the  surface  and  disappeared 
in  2\  hours.  In  bothcases  they  effected  their  entrance  by  means  of  the  circumvaUate 
fossa  of  a  fungiform  papilla.  In  this  particular  experiment,  the  larvae  proved  very 
restless,  at  times  travelling  aimlessly  around,  and  at  others,  settling  down  and  making 
an  attempt  to  enter.  Some  appeared  to  be  partly  successful  in  their  efforts,  but 
after  a  while  they  would  withdraw  their  mouth-hooks  and  wander  around  restlessly 
again.  In  the  third  case,  in  which  entrance  was  successfully  effected,  8  hours  were 
occupied  in  the  process,  the  larvae  being  finally  oriented  at  a  sharply  oblique  angle 
with  the  surface. 

In  summing  up  the  results  of  these  experiments,  we  do  not  wish  to  attach  too 
much  importance  to  their  significance,  although  they  are  certainly  suggestive. 
Granted  the  larva  finds  its  way  to  the  mouth  of  the  host,  there  is  apparently  bo 
reason  why  it  should  not  penetrate  the  mucous  tissues  therein.  Indeed,  its  structore 
is  admirably  adapted  for  this  purpose,  as  is  readily  seen  when  one  considers  the 
piercing  function  of  the  mouth-hooks  and  the  backwardly-directed  segmental 
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denticles  and  scales,  which  cannot  fail  to  advance  the  efforts  of  the  larva,  once  it 
has  effected  an  entrance. 

Since  the  completion  of  these  experiments,  we  find  that  Roubaud  (3)  has  demon- 
sirated  that  a  larva,  hatched  from  eggs  sharply  brushed  by  the  lips  of  a  guinea-pig, 
immediately  burrowed  beneath  the  buccal  mucosa  in  the  animal's  mouth  and 
Tnaintained  itself  parallel  to  the  surface  in  travelling  towards  the  throat  Its  course 
was  followed  for  a  period  of  nine  days,  when  it  had  then  attained  a  size  approximately 
-equal  to  that  of  the  hurva  just  previous  to  the  first  moult.  From  this  it  is  inferred 
that  the  infestation  of  the  horse  is  produced  when,  for  some  reason  or  other,  the 
animal  rubs  the  egg^  with  the  buccal  membranes  of  its  lips.  The  author  goes  on  to 
state  that  in  cases  of  "  creeping  myiasis  "  due  to  bot-larvae,  entrance  is  not  apparently 
made  directly  through  the  epiderm,  but  by  way  of  the  exposed  mucous  membranes  of 
the  eyelids  and  lips,  or  of  some  skin  lesion.  Regarding  his  statement  that  larvae 
are  unsuccessful  in  penetrating  the  skin  of  the  horse,  wet  or  dry,  and  die  very  rapidly, 
the  negative  results  in  our  own  observations  of  the  larvae  on  fresh  skin  removed  from 
horses,  bear  him  out 

Hall  (12)  has  recently  succeeded  in  obtaining  some  interesting  results  regarding 
mcidental  myiasis  of  bots  in  dogs.  Bots,  according  to  this  author,  have  been  found 
on  a  few  occasions  in  the  stomachs  of  dogs,  the  infestation  probably  arising  from 
the  eating  of  bot-infested  stomachs  of  horses.  In  his  experiments,  6  specimens  each 
of  G.  ifUedinaUs  and  0.  noMiis,  enclosed  in  gelatine  capsules,  were  fed  to  each  of 
two  dogs.  Three  specimens  of  the  former  succeeded  in  establishing  themselves 
for  a  period  of  35  days,  after  which  the  animal  was  killed  and  examined.  They 
were  found  to  have  settled  in  such  diverse  locations  as  the  stomach,  the  caecum 
and  the  lower  part  of  the  small  intestine.  The  specimens  of  0.  fuualis  did  not  succeed 
in  establishing  themselves,  and  none  were  found  on  post-mortem  examination. 
Negative  results  were  also  obtained  in  another  experiment  with  the  larvae  of 
0.  haemorrhaiddUSf  although  the  same  animal  retained  one  of  six  larvae  of  0.  irUes- 
ttnaUs,  fed  at  the  same  time,  for  as  long  as  13  days.  The  author  quotes  the  parallel 
results  of  Raillet,  who  worked  along  similar  lines. 

It  would  be  irrational  to  attach  too  much  value  to  these  experiments  of  Hall  and 
Raillet.  It  has  been  our  experience  that  the  mature  larva  of  bots  will  attach  them- 
selves very  readily  to  animal  tissue  of  various  kinds,  and  it  is  only  natural  to  suppose 
that  they  will  endeavour  to  fix  themselves  temporarily  to  the  walls  of  the  alimentary 
canal  of  any  strange  mammalian  host.  The  fact  that  several  of  the  larvae  in  Hall's 
experiments  were  passed  per  anum  soon  after  they  were  fed  to  the  dogs,  seems  to  us 
to  prove  that  their  unaccustomed  environment  did  not  suit  them. 

DMrlbutlon  In  Canada. 

So  far  as  our  information  goes,  0.  iniestinalis  occurs  in  Ontario,  Alberta  and 
Saskatchewan,  a^  well  as  in  British  Columbia.  It  is  more  than  probable  that  it  is 
present  throughout  Canada  wherever  its  host  is  found.  0.  nasalis  occurs  in  the 
three  western  provinces,  Saskatchewan,  Alberta  and  British  Columbia;  while 
G.  haemorrhoidcUis  has  been  taken  in  Manitoba,  Saskatchewan  and  Alberta.  In  the 
opinion  of  F.  C.  Bishopp,  of  Dallas,  Texas,  who  writes  under  the  date  of  12th  February 
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1917,  there  is  little  doubt  but  that  the  last-named  species  will  be  found  to  occur 
in  British  Columbia,  as  it  has  been  reported  in  neighbouring  regions  of  the  United 
States  from  Western  Montana. 

Professor  W.  Lochhead  (11)  quotes  the  opinions  of  two  correspondents  from 
Western  Canada,  one  from  Saskatchewan.  It  is  the  idea  of  the  first  that  the  "  nose- 
flies  "  arrived  in  the  western  territory  eight  years  ago  and  were  first  observed  about 
a  year  after  the  importation  of  some  horses  from  the  United  States,  from  which  the 
parasites  may  have  been  obtained.  The  second  states  that  the  "  nose-fly '' 
(apparently  referring  to  0.  haemorrhoidalis)  made  its  first  appearance  in  Saskatchewan 
some  ten  or  more  years  ago  and  supposes  it  to  have  been  brought  from  the  United 
States  or  Mexico. 

PirM  or  Adult  MMtg. 

In  the  vicinity  of  Saskatoon,  0,  nasalis  is  on  the  wing  from  the  middle  of  July 
until  the  middle  of  August,  although  a  specimen  taken  by  Mr.  T.  N.  Willing,  of 
Saskatoon,  at  Maple  Creek,  Sask.,  is  dated  30th  October  1903.  Eggs  of  this  species 
that  were  collected  in  the  first  days  of  August  were  found  to  have  already  hatched 
Our  first  specimen  of  0.  haemorrhoidalis  was  taken  on  11th  July  1917,  and  the  last 
on  11th  August.  It  is  probable  that  the  adult  activities  of  these  two  species  are 
seasonally  contemporaneous.  G.  intestinalis  makes  it^s  appearance  somewhat  later 
than  the  other  two,  the  first  capture  having  been  made  on  22nd  July  1917,  and  the  last 
on  22nd  August.  On  the  Pacific  Coast,  G.  inlestindlis  is  found  on  the  wing  much  later 
in  the  season.  On  Vancouver  Island,  a  specimen  was  taken  on  5th  October  1917, 
whilst  on  3rd  October  several  were  observed  in  copula,  the  flies  being  then  very 
numerous. 

Habits  of  Adults. 

The  three  species  of  GastrophHus  are  most  active  on  bright  sunny  days,  attacking 
their  hosts  when  the  weather  is  warm.  Wind  has  apparently  but  a  slight  restraining 
influence.  All  three  are  strong  on  the  wing,  although  G,  inlestinalis  is  least  rapid  in 
its  movements.  As  regards  their  effect  on  horses,  it  has  been  observed  that  the  attacks 
of  (t.  rwksalis  and  &.  haemorrhoidalis  inspire  the  animals  with  more  acute  nervous 
apprehension  than  do  those  of  G.  intestinalis.  Persistent  attacks  will  drive  horses 
that  are  grazing  in  the  open  almost  frantic,  and  a  mad  stampede  on  a  warm  day  is 
a  fairly  sure  indication  that  bot-flies  are  in  the  immediate  vicinity  of  the  animals. 

In  an  endeavour  to  prevent  the  attack  of  G,  tMStdis  horses  are  often  observed 
standing  head  to  head,  resting  their  jaws  on  each  other's  necks.  By  adopting  this 
attitude  the  host  can  the  better  protect  itself  against  the  fly  as  it  "  strikes  "  upwards 
to  oviposit  between  the  rami  of  the  mandibles.  When  in  harness,  the  animals  strive 
to  ward  off  the  fly  by  drawing  the  head  back  qilLickly  towards  the  neck,  but  the  action 
is  apparently  not  rapid  enough  to  prevent  the  insect  accompUshing  its  purpose. 
An  egg  is  generally  left  behind,  securely  fastened  to  a  hair  at  each  attack. 

In  darting  at  the  lips,  0.  haemorrhoidalis  will  cause  the  animals  to  nod  their  heads 
violently,  to  strain  them  forward  and  to  open  their  lips.  On  repeated  annoyance 
they  endeavour  to  rid  themselves  of  the  irritating  pests  by  rubbing  their  lips 
vigorously  on  the  ground  or  any  convenient  object.  With  this  species,  as  with  the 
last-mentioned,  the  adult  makes  its  attacks  insidiously  from  below  and  is  often 
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observed  flying  beoeatli  the  abdomen  of.  tile  borae,  near  the  ground,  as  if  waiting 
for  a  favourable  opportunity  to  push  home  the  offensiva  A  Sadcatchewan  cone- 
spondeut  of  Prof .  Lochbead(ll)  relates  how  an  adult  of  thia  species  deposited  an  egg 
on  the  back  of  hia  hand,  attaching  it  to  a  hair.  He  also  recounts  that  on  aeveral 
occaaions  the  flies  have  "  rtruck  "  at  the  underside  of  the  brim  of  his  hat. 
■  A  aeccmd  correc^ndent,  lUso  hailing  from  Saskatchewan,  remarking  on  the 
haemorthoidal  bot-fly,  observes  how  "  it  fliea  very  awiftJy  back  and  fortii,  poiaes 
iteeU  for  a  moment,  as  though  to  judge  [4ace  and  distance  and  then  darting  upward, 
stabs  a  black  ^g  into  the  lip  or  chin  of  the  horse,  and  retreats  as  swiftly,  only  to 
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FiK.  ft.  Leather  nose-fringe,  extended, 
for  protecting  lips  of  hone  oft'^''"''  ^^^ 
attacks  of  Ga$trc-phitug  haemoTThoithlit, 
with  central  flap  and  friofre  to  cover  the 
exposed  npper  lip. 

return  at  the  next  suitable  moment.  The  horse  can  hear  it  and  awaita  the  attack 
with  nervous  appreheoiaon.  On  feeling  the  needle-like  thrust,  it  starts  violently 
and  rubs  its  lips  or  nose  on  the  grasB  or  against  another  horse."  As  we  have  already 
pointed  out,  the  idea  that  the  egg  is  inserted  into  the  lip  is  a  fallacy,  and  the  actual 
depo^tiou  of  the  egg  does  not  cause  the  animal  any  physical  pain. 

The  adult  G.  irUe$tinalis  does  not  apparently  inspire  such  terror  in  the  animals 
as  the  other  two  species.  In  thrusting  home  its  attack,  it  may  be  often  observed  to 
hang  ou  the  wing,  both  before  and  after  the  operation  is  completed. 


It  is  usual  for  western  fumers  to  shield  the  lips  of  their  horses  from  the  haemor- 
ihoidal  bot-fly  by  means  of  a  wire-screen  muzzle  of  fairly  close  mesL  WhiUt  quite 
effective  for  the  purpose,  it  is  rather  clumsy,  besides  being  an  impediment  to  natural 
and  free  respiration.  In  order  to  obviate  thia  difficulty,  a  device  such  as  is  represented 
in  figures  9  and  10  might  be  contrived.  The  principle  consists  in  nonplussing  the 
attack  of  the  fly  by  disturbing  ejects  produced  by  hangii^  leather  strips  protecting 
the  noee  and  lips  and  agitated  into  motion  whenever  the  animal  moves  its  head. 

The  apparatus,  as  devised  by  the  authors  with  the  aid  of  Mr.  C.  Warburton  Young, 
is  quite  simple,  consistiog  of  a  leather-baud  cut  into  a  aeries  of  strips,  each  about 
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three- Bixteenthfi  of  an  inch  wide  and  long  enough  to  cover  the  lips  of  the  hoise. 
The  band  is  fastened  by  a  buckle  under  the  chin  and  attached  to  the  head-staU  by  a 
similar  buckle  on  each  side  and  one  ou  the  front,  as  shown  in  figure  10.  In  order 
to  eliminate  the  possibilit7  of  the  nose  being  unprotected  when  the  strips  fall  away 
too  sharply  as  the  animal  laises  its  head,  it  is  recommended  that  an  extra  leatho- 
flap,  as  6gured,  should  be  attached  to  the  baud  directly  over  the  nose  and  likewise 
cut  into  strips  on  the  lower  margin.  To  secure  a  more  rapid  attachment  of  tJie 
Qose-band  to  the  head-stall,  spring-snaps  might  be  used  in  place  of  straps  and  buckles. 


Fifl.  10.  Leather  nose-fringe  a«  it  nhould  be 
adjuated  on  the  horse's  note.  Dotted  lines 
beneath  the  jaws  indicate  the  outline  of  the 
oaavas  flap,  attached  to  the  head-stall  and 
noeefringe,  for  warding  off  the  attack  of 
Qattrophilut  naitdia. 

As  a  preventive  measure  agtuust  the  attacks  of  G.  nasaUs,  a  piece  of  canvas  exten- 
ding from  the  nose-band  to  the  throat  is  attached  under  the  jaws.  It  is  riveted 
to  the  posterior  margin  of  the  nose-band  and  fixed  posteriorly  to  the  ring  of  the  head- 
stall on  each  ude  by  a  stout  cord.  The  inter-maxillary  region  is  thus  completely 
protected. 

Summary, 

The  eggs  of  the  three  species  of  bot-fiies  discussed  in  this  paper  are  distinguished 
by  the  fact  of  that  of  0.  haemorrhoidalia  being  the  only  onestalked.  It  is  also  longer 
than  those  of  the  other  two  Bpecies,  which  are  of  about  equal  length.  Further,  it 
is  brownish  black  in  colour,  that  of  G.  intestiTialis  being  whitish  yellow  and  G.  nasalit 
yellow.  The  egg  of  0.  intestinalie  adheres  to  the  hair  by  clasping  flanges,  which 
run  only  two-thirds  of  its  length,  whilst  the  flanges  of  the  G.  naaalis  egg  run  almost 
the  entire  length. 

The  e^  of  G.  haemonhmdalie  is  not  inserted  nor  screwed  into  the  skin  of  the  host 
The  eggs  of  G.  intestinaUs  are  t^d  indiscriminately  on  the  body  of  the  host,  but  pre- 
ferably on  the  long  hairs  investing  the  inside  of  the  foreleg.  G.  nasalis  lays  its  eggs 
on  the  hairs  of  the  intermaxillary  space,  and  G.  haemorrhoidalis  on  the  hairs  of  the 
lips,  preferably  the  lower. 
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Of  the  recently  emerged  larvae,  that  of  0.  intestinalis  is  largest  in  size  and 
6.  Kaemorrhoidaiis  smallest.  In  these  two  species  there  are  13  body  segments,  whilst* 
G.  naadlis  has  but  12  and  is  the  only  one  bearing  slender,  elongate  hairs.  The  larval 
posterior  spiracles  of  the  latter  species  are  sessile ;  whereas  in  the  others  the  two 
spuncles  are  borne  on  the  distal  ends  of  two  cylindrical  processes  arising  from  the 
nltimate  abdominal  segments. 

The  eggs  of  0.  iniegtinaUa  do  not  readily  hatch  unaided,  but  apparently  require 
the  application  of  moisture  and  friction  or  shock.  A  large  number  of  nasalis  eggs 
hatched  spontaneously  and  a  few  of  the  haemarrhaidaUB  eggs  also.  This  latter  fact 
is  regarded  as  supporting  the  theory  that  the  newly  emerged  larvae  of  these  two 
species  may  penetrate  directly  into  the  integument  of  the  host.  The  lesions  on 
the  skin  of  the  intermaxillary  space  and  lips  of  the  host  observed  at  the  time  the 
eggs  were  hatching  may  be  due  to  direct  penetration  of  the  larvae  of  nasalis  and 
hamorrhaidalis  respectively. 

The  newly  emerged  larvae  of  intestinaUs  failed  to  penetrate  the  hair-bearing  integu- 
ment of  the  host,  but  positive  results  were  obtained  when  they  were  placed  on  portions 
of  the  buccal  mucosa  of  a  horse  and  calf  recently  killed.  A  larger  number  suc- 
ceeded in  penetrating  the  papillated  portion  of  the  calf's  tongue,  as  compared  with 
the  unpapillated. 

th&  three  species  are  probably  present  in  each  of  the  western  provinces  of  Canada. 

As  regards  their  seasonal  appearance,  irUestvndlis  is  somewhat  later  than  nasalis 
and  haemorrhoidaliSy  which  appear  simultaneously  and  are  on  the  wing  for  about 
the  same  time.    G,  intestinalis  continues  to  be  active  far  into  the  autumn. 

Of  the  three  species,  intestindlis  causes  the  animal  less  apprehension  than  the  other 
two. 

The  provision  of  leather-flaps  on  the  lips  of  the  horse,  cut  into  strips,  comb-wise, 
is  advocated  as  likely  to  give  good  results  in  warding  off  the  attack  of 
G.  haemorrhoidcdis, 
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Gastrophilus  nasalis,  L 


2.     Caslrophllus  haemorrholdalis.  L.  9 


3.    Caslrophllus  Intestinalis,  de  G.  ! 
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THE  ECONOMIC  ASPECT  OF  WARBLE  FLIES 


By  Seymour  Hadwex. 


During  the  summer  of  1912  while  conducting  an  investigation  on  Ha^ma- 
luria  (Red  Water)  in  cattle  at  Agassiz,  British  Columbia,  I  had  an  exceptional 
opportunity  for  studying  warbles  in  the  experimental  animals  under  observation. 
\Vhen  discussing  mv  work  with  Dr.  F.  Torrance,  Veterinary  Director  General, 
under  whose  authorization  the  work  was  done,  he  suggested  that  it  would  be  well 
to  find  out  what  damage  was  caused  by  warble  flies  throughout  the  country, 
and  with  that  end  in  view  to  communicate  with  the  tanners  in  the  different  prov- 
inces. A  circular  letter  was  sent  out  from  the  head  office  and  as  a  result  thirty- 
a\  letters  were  received  in  answer.  These  letters  have  been  abstracted  and  the 
results   are   tabulated  below. 

The  evidence  collected  shows  that  warbles  damage  hides  to  a  very  great  extent 
in  the  Dominion;  it  also  clearly  demonstrates  that  the  investigation  which  has 
l)ecn  conducted  in  a  small  way  at  Agassiz  should  be  continued  and  extended. 

There  is  no  doubt  that  the  abstracted  information  is  most  accurate,  the 
letters  coming  from  a  class  of  sound  business  men,  who  have  no  interest  in  the 
matter  save  to  get  hides  free  from  warbles. 

The  man  who  undoubtedly  loses  is  the  farmer;  the  tanner  does  not  want 
warbled  hides  at  any  price,  and  several  of  them  testify  that  they  only  buy  hides 
during  the  season  when  hides  are  not  grubby  (the  autumn). 

The  uses  a  grubby  hide  can  be  put  to  are  very  limited,  and  for  some  pur- 
rK)>ei>  appear  to  be  useless;  for  instance  in  the  manufacture  of  belts  for  machinery. 

Several  interesting  facts  are  brought  out  concerning  the  grades  of  hides  most 
affected  with  warbles,  some  of  these  can  be  explained  by  a  knowledge  of  the  life 
hi:jTor}'  of  the  parasite.  Another  point  made  clear  is  with  a  little  care  on  the 
part  of  the  farmer,  certain  classes  of  cattle  would  be  kept  comparatively  free 
from  warbles. 

The  class  of  animals  which  are  the  worst  affected  are  'range'  cattle  and 
here  lies  the  most  difficult  problem,  as  no  ntiethod  of  any  sort  has  been  found  to 
prevent  the  ravages  of  the  fly  among  semi-wild  animals. 

The  economic  loss  caused  bv  worrv,  loss  of  milk,  etc.,  has  not  been  dealt 
With,  as  no  new  facts  hav'e  been  ascertained. 
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STATISTICS  COLLECTED  from  thirty-six  letters  received  from  Cax- 
ADiAN  Tanners  and  Hide  Dealers  in  answer  to  circular  of  Veterinary 
Director  General.  Three  Letters  from  New  Brunswick,  two  from 
Nova  Scotia,  fourteen  from  Quebec,  sixteen  from  Ontario,  and  oxe 
from  British  Columbia. 


Percentage  of  Grubby  Hides  in  Warble  Season. 

New  Brunswick Tanner  No.  1  7o^/c  in  Grubby  Season.  7o^/c         75*  c 

Nova  Scotia "  1  55  to  65^ J  "  60^7         60^^ 

Quebec "  9  75       "  "  7o'l 

11  33to5(V;  "  41. 50^' 

13  2o'}                     '*  25^'         47.16^:c 
Ontario "               2  30  to  40^:;           "  35''; 

4  50^  **  50^; 

5  50^;.  "  oO^c 

6  25  to  75' ,'  "  50^; 

7  25^;;  "  25'c 

9  50  to  60^;.        "  55^;; 

12  25  to  75':c  "  oO^yc 

14  25  to  50^;            "  37-50%     44-06^~i 
Average  percentage  for  the  four  provinces 56- 55^7 


Annual  Percentage  of  Grubby  Hides. 


New  Brunswick Tanner  No.  1       35''^ 

2      40' c  37-50%  Annually. 

Quebec "  1  25' ; 

"  6  35^' 

14  12.50%  (10  to  15) 

13  25%f     24-37  Annually. 

Ontario "  8       50%,     (one  letter  onlv) 

'50% 

British  Columbia "  1       25%.  25'^^ 

Average  percentage  for  the  four  provinces 34-22% 

This  figure  may  l)e  somewliat  high  and  should  probably  be  nearer  to  the 
one  given  for  the  percentage  of  annual  damage  to  hides. 


Note:  The  infomiation  abstracted  from  the  letters  is  jfiven  in  full,  so  that  a  better  idea  may 
\ye  gained  as  to  the  value  of  the  averages. 


o 
Percentage  of  Annual  Damage  to  Hides. 

Xew  Brunswick Tanner  No.  1     25  to  30%  loss  to  all  hides  during  season. 

22-50% 
"  2     10  to  25  25%,  no  time  specified. 

Quebec "  6     Annual  damage  to  hides      12-50%     12.50% 

Ontario "  5  "  "  "         25% 

9  *'        "        "       10^; 

12  "        "        "       17.50^;;, 

u  Y^  u  u  u  250' 

15  "  "  "         10-20%       15% 

18-5% 
British  Columbia...         "1  «  «  «         25%  25% 

Average  annual  percentage 19 -62^  ^ 

Damage  done  to  Hides  by  Warbles  Expressed  in  Grades. 
Xew  Brunswick. . . .  !Tanner  No.  2       Warbly  hides  classed  as  No.  2  or  3  grade. 

Quebec "  2       1   to  3  warbles  in  hide  classed  as    No.    1 . 

3-12.       No.    2    grade.       Badly    warbled 

classified  as  No.  3. 
"  3       Healed  scars  if  large  make  No.  2. 

"  4       Healed  scars  make  No.  2  or  No.  3  quality. 

"  5       Warbles  make  No.  2  quality. 

"  7       Deduction   on  warbly   hides    1   to   2c.   per 

pound. 
"  8       Warbles    cause   loss    of    50c.    per   hide    all 

through  year. 
"  9       Warbly  hides    damaged    to    the   extent    of 

50c. 
"  10       Warbles    damage    finished    hide    3-4c.    per 

pound. 
"  11       Warbles  damage  hide  1  to  2c.  per  pound. 

"  12       Warbles  damage  hide   1  to  3c.  per  pound. 

"  14       Warbles  damage  hide  1  to  3c.  per  pound. 

Ontario **  1       Fifty    thousand     dollars     annual     loss    to 

Canada  through  warbles. 
"  2       Loss  through  warbles  50c.  to  $1  per  hide. 

"  4       Depreciation    in    value    of    hide    2-6c.    per 

pound. 
"  6       Grubby  hides  classed  No.  2  or  3  quality. 

to  2c.  per  pound  loss. 
'^  9       10%    loss    per    annum    i.e.    60c.   per    hide. 

Out     of     300,000     hides     the     loss     was 

$180,000.00. 
"  10       Grubbv  hides  classed  No.  2  or  3,  loss  1  to 

3c.   per  pound. 
"  11       1  to  3  warbles  classed  No.  1,  over  3,  No.  2 

and  3  grades. 
'*  16       2  to  5  warbles  Ic.  per  pound,  that  is  60c. 

per  hide.     5   or  more   2c.   per  pound. 

British  Columbia —  "  1       1/3  off  for  5  or  more  grubs. 
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Months  in  the  Year  during  which  Hides  are  most  Warbly, 


New  Brunswick Tanner  No.  1       Early  February  to  late  July. 


Nova  Scotia. 


u 


2       First  of  March  to  latter  end  of  July. 


Quebec 


Ontario 
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Latter  part  of  December  to  early  June. 
Worst  March,  April  and  May. 
January,    Februar}%    March    and    April 

worst. 
February,  March  and  April  worst. 
April,  May  and  June,  slightly  in  July. 
February-,  March,  April  and  May. 


April,  May  and  June. 

January  to  June. 

F'irst  of  February  to  first  of  June. 

Middle  of  January  to  end  of  June. 

First  of  April  to  15th  of  June. 

February  to  earlv  Jul  v. 

Februarj'  to  June. 

Affected    late    October    to    early     May, 

worst  January  to  April. 
March  to  June. 


British  Columbia. 


u 


1       January  1  to  June  1. 


The  length  of  the  warble  season  from  the  tannei-s'  point  of  view  extends  from 
late  January  to  early  July,  the  worst  period  })eing  during  the  month  of  April. 
From  my  notes  made  at  Agassiz  I  find  that  the  first  larva^  emerged  on  April  10, 
and  that  the  last  were  ready  to  come  out  (m  July  2;  so  that  the  table  tallies 
absolutely  with  what  I  have  found.  The  larva*  were  naturally  very  prominent 
under  the  hides  before  April  10  and  had  perforated  the  skin  some  time  before. 

Nearly  all  tanners  are  agreed  that  the  rough,  long-haired,  ill-kept  animals 
are  most  warbly  and  that  on  the  other  hand  well-fed  sleek  animals  are  not  so  badlv 
affected.  Of  course  weak  animals  are  always  more  parasitized  than  the  strong, 
and  cannot  fight  the  fly  as  well  as  the  more  robust;  but  I  believe  that  it  simply 
means  that  they  are  at  the  mercv  of  the  fly  all  dav  long,  whereas  dairy  cattle  and 
well-bred  animals  are  often  housed  during  the  heat  of  the  day.  Another  reason 
is  that  cattle  kept  in  or  near  towns  will  naturally  be  less  exposed  to  the  attacks  of 
the  fly,  as  there  will  be  fewer  about.  Reasons  for  this  are  given  later.  Some  of  the 
tanners  mention  the  fact  that  a  wet  season  is  beneficial  in  keeping  down  the  num- 
ber of  grubs.  The  answer  to  this  is  simple.  Warble  flies  are  never  seen  in  cold 
or  cloudy  weather.  The  hides  coming  from  certain  districts  are  mentioned  as 
being  comparatively  free  from  grubs,  especially  in  Ontario.  1  am  not  familiar 
with  all  the  places  mentioned,  but  some  of  them  I  know  are  dairy  centres,  ami  the 
above  arguments  will  apply  to  these. 


)t;V  OF  HYPODKRMA  BOVIH 

VM). 


The  specifis  nf  Wailili'-fly 
]  probably  for  North  Arrinr 
bceiiig  that  nunil>ri--  ..T  i 
range  that  there  seom  :■■  '- 
lOPC  no  work  has  liiii,    !■  ■  ■ 
wtive  inaect.     Oiviim  [.>  I'n 
e  ti  epecimen  i)f  H.  boris,  \  . 
kcle  by  tiescnptions  alotip. 
cdlertiona,  I  may  mention  tin 
diprtion  at  Ottawa,  nivt  tic 
au  of  iLiitomoIofiy  ai  '■',  , 
iT  spec  ini  ens.     My1h:nil 
Jineata.  which  puahlcil  un' 
Iwith//.  '.<>'■/«.      Wh.'ili.-r//.  h 


which  i.-i  !■(■(■( i)< led  here  for  the  firet  time  in  Canada, 

ii';i,  i^  Hiijoiilrnini  bovis  (De  C!eer). 

Ill],    :ii..  !..inj  imported  yearly  from  Europe,  it  is 

1  ly  previous  captures,  and  in  fonsc- 

iiiada  on  the  hfe  history  of  this  de- 

■  I  ii,.|iii--  i.r  I'mlVisorCarpenter  of  Dublin  who  sent 
lavi-  liti^n  aljlf  to  confirm  the  determinations  I  had 
riislKm"  the  mrityof  these  insteetii  in  entomological 

■  fflct  that  none  arc  to  be  found  in  the  Departmental 
'  ri   :r.Tm-^l   fur  b  specimen  of  H.  linenlu  fram  the 

P  (■    Liiiild  not  begranted  owing  to  scareity 

M     l.ti   lliiward  forspecimensof  the  larvieof 

-■;!i  ii;iiur  [niilirm  my  Opinion  that  I  was  dealing 

nrui,i  is  I  lu'  criniinon  form  in  Canada  I  do  not  know, 


but  it  should  not  be  a  difficult  matter  to  decide,  as  accurate  detemiinatioiis  can  1  e 
made  by  the  aid  of  the  spiny  armature  of  the  larvEP  itself,  and  these  at  any  rate  are 
common.  For  the  benefit  of  those  who  are  not  cognizant  with  the  previous  ^\'orks 
on  these  insects,  I  may  say  that  up  to  now  Hi/potlernia  lineattt  has  \tcen  considered 
to  be  the  Warble-fly  of  North  America.  All  the  observations  recorded  in  this  paper 
at  Agassiz  refer  to  M.  bavin. 

I  will  not  go  into  many  details  or  descrilte  the  fly  fully,  as  I  have  prepared  a 
coloured  drawing;  suffice  it  so  say  that  compared  with  H.  linenUi,  H.  harix  is  a  more 
robust  insect,  and  has  yellow  coloured  hairs  in  the  anterior  part  of  the  thorax  (at 
the  back  of  the  head).  The  central  part  of  the  thorax  is  black  and  shiny.  In  //. 
lineata  the  thorax  is  nearly  entirely  covered  with  whitish  and  black  hairs,  except- 
for  the  lines  from  which  it  gets  its  name:  in  H.  'mvI^  the  tail  end  is  covere<l  with 
orange  yellow  hairs,  in  H.  lincatn  the  hairs  are  lemon  yellow. 

Through  the  courtesy  of  Mr.  Huglles  of  the  Minnesota  Agricultural  Collepe, 
I  examined  the  collections  there  and  found  two  females  of  H.  linciitu  which 
comparedwith  the  above  descriptions. 


PLATE  2. 

1. 1.— Hypodcrma  horts  (De.  Geer)  " 
(Sec  al'^o  Front  is pk'ci.'). 


Photo  S.  Hadwon 


9 
Table  Showing  Average  Time  for  Emergence  of  Flies  from  Pupa. 

Days. 
May     7  Larva  pupated.  Fly  emerged  June  16       40 

19  Larva  pupated.  Fly  emerged  June  20      32 

20  Larva  pupated.  Fly  emerged  June  23       34 

27  Larva  pupated.  Fly  emerged  July  2         36 

28  Larva  pupated.  Fly  emerged  July  2         36 
June    5  Larva  pupated.  Fly  emerged  July  11       36 

19  Larva  pupated.  Fly  emerged  Julv  19      30 

Average  number  of  days  34-7 

The  first  fly  captured  out  of  doors  was  on  June  8.  Six  in  all  were  caught  out- 
side. The  season  was  very  wet,  and  as  warble  flies  only  appear  in  the  finest  weather, 
obser\'ations  could  only  be  conducted  on  those  days.  The  last  time  cattle  were 
seen  to  gad  was  on  August  2,  on  which  date  flies  were  captured.  On  looking  up 
the  weather  record,  I  find  that  there  were  5-95  inches  of  ram  in  June,  5  •09  in  July, 
and  7*84  in  August;  there  were  39  days,  on  which  it  rained,  and  of  course  many 
cloudy  days,  so  that  it  seems  fairly  safe  to  predict  that  in  this  section  of  the  country, 
flrarble.s  will  not  be  as  plentiful  as  usual  next  spring. 

Experiments  ox  Oviposition. 

On  June  19,  a  Warble  fly  was  caught,  and  its  wings  clipped;  the  fly  was  put  on 
to  a  cow^s  back.  The  ovipositor  was  thrust  out  several  times  and  a  white,  milky 
substance  deposited.  After  a  time  an  egg  was  extruded,  it  was  (^uite  loose,  but 
was  pushed  under  the  hairs.     No  more  eggs  were  laid. 

Another  fly  was  captured,  and  its  wings  clipped,  it  did  not  try  to  oviposit,  but 
kept  feeling  round  with  its  ovipositor,  and  a  milky  substance  was  deposited  sev- 
eral times.  As  the  fly  would  not  lay,  a  little  pressure  was  applied  to  the  abdomen, 
and  an  egg  expelled.  The  fly  was  let  loose  again  on  the  cow's  back,  where  it  shortly 
afterwards  laid  an  egg;  it  was  loose,  and  not  attached  to  a  hair. 

Both  flies  were  put  into  a  vial  together,  they  began  at  once  to  tumble  over  one 
another,  they  extended  their  ovipositors  at  intervals,  in  all  they  laid  twenty-five 
eggs,  no  milky  substance  was  extruded.  This  dry  method  of  egg  laying,  if  one  may 
call  it  so,  seems  to  be  peculiar,  as  will  be  seen  later,  for  when  a  fly  deposits  an  egg  in 
nature  on  a  hair,  it  is  cemented  on  firmly.  These  eggs  did  not  seem  to  be  sticky 
at  all,  but  the  grooved  end  of  the  egg  was  closed,  which  may  account  for  it.  To 
ascertain  more  about  this,  pressure  was  applied  to  the  aV)domen  of  a  female  and  the 
ovipositor  extruded,  when  an  e^g,  slowly  appealed.  As  soon  as  it  was  partly  out, 
the  ovipositor  was  cut  off,  and  mounted  on  a  slide.  The  egg  comes  out  of  the  ovi- 
positor with  the  grooved  end  first;  so  that  the  ovipositor  must  in  some  way  open 
out  the  groove  of  the  egg,  adjust  it  to  a  hair,  surrounding  it  with  the  gummy  sub- 
stance before  it  fully  comes  out.  I  do  not  mean  that  the  gummy  substance  iS 
necessarily  secreted  at  the  time  the  egg  is  laid,  but  probably  what  happens  is  this: — 
the  groove  is  opened  and  fitted  on  to  a  hair,  and  a  certain  amount  of  the  gummy 
material  within  the  groove  displaced  by  the  hair;  this  accounts  for  the  surplus 
found  at  the  point  of  attachment.     The  accompanying  photographs  illustrate  this. 


1 


I  OvipOMtiir  with  efsg. 

I  ri(i.  U.  PLATK  :l. 


Tip  of  ovipositor  and  e)«;  cnlnrjted.  Photo  S.  Hadwen. 


II 

One  peculiarity  worth  noting  and  which  1  have  not  seen  mentioned  before  is 
tbal  the  egg  is  titturhed  to  the  base  of  the  hair,  it  wa»  often  (]uite  difficult  to  pana  a 
ihin  pair  of  scissorH  Ix-tween  it  and  the  skin.  The  accompanying  photographs 
also  show  this. 

Fig.  I.  PLATE  4. 


FiQ.  1. — Wiirble-By  e(«K  attacht'il  to  hair«.     Vote  altnchmpiit  iicar  liase.     Slightly  cnlarp il. 


Fi«.  II.— Warhlc-flycftd  attiithpil  1o  hair.     Much  enIarfr<Hl.     Photos  S.  Huilwen 
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Thufl  the  egf!  cannot  be  licked  as  easily  for  instance  as  Uastrophilus  egg?. 
(Horse  Bot-fly).  Some  of  the  eggs  were  laid  also  in  places  which  seem  diflficult 
for  an  animal  to  reach  with  its  tongue,  or  at  any  rate  difficult  for  it  to  exert  the  full 
force.  I  know  that  Bot-fly  eggs  are  often  laid  in  inaccessible  places,  and  if  I  can 
make  an  analogy  there  may  lie  many  eggs  laid  in  like  places,  but  I  cannot  agree 
with  Jost's  theory  (quoted  by  Carpenter)  who  8ayt>  that  the  eggs  are  licked  up  at 
once,  as  soon  as  laid,  which  does  not  seem  to  n»e  to  be  tenable;  although  eome  may 
he  licked  up  hair  and  all.  In  the  first  place  the  eggs  are  under  the  hairs,  secondly 
they  are  well  attached  to  the  hairs,  and  thirdlj'  1  found  four  eggs   on  a  calf's  legs 

FiQ.  I  PLATK  5. 


Tio  T.— Calves  jint  aftfr  tlic  fly  had  lett  them. 
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i 

1 

i.  1 1. — ('alf  has  ju<t  sfi'ii  (ly  ami  is  on  thp  (wint  of  running  a 


wh.irh  had  licen  at  least  cifihtoon  days  in  that  preitKin,  as  the  calf  had  l>epn  shut  up 
for  that  period.  The  ep(£K  were  invariably  fnund  nin^jly  on  the  haire  (twenty  eg^iH 
in  all  were  follected).  This  (Ws  not  ap-ee  with  what  Riley  says  for  H.  lincala, 
the  fly  cannot  well  seewheix;  the  egg  is  put, and  as  it  only  lays  one  at  a  time,  it  would 
be  ilifficult  for  it  to  find  the  same  place  and  hair  aKflin.  This  is  quite  diPferent  with 
the  Bot-fiy,  which  lays  at  the  ends  of  the  hairw,  and  where  the  opp;  remains  in  full 
liew.  When  a  warble  lly  strikes,  it  han^s  on  for  a  second,  evidently  holding  on 
with  its  legs  while  it  fits  on  an  egg. 

Egg  laying  was  observed  a  number  of  times,  and  whenever  witnessed  never 
occupied  more  than  a  few  minutes.  It  may  be  described  as  a  frenzied  sort  of  pro- 
(■ftis.  the  fly  striking  twenty  or  thirty  times  rapidly  (no  accurate  account  kept) 
then  leaving  the  animal  for  fifteen  minutes  or  so.  when  the  process  would  be  re- 
peated. Neumann  says  that  the  lly  planes  over  the  animal  for  a  time,  then  darts 
down,  planes  again,  and  so  on.  I  have  never  observed  this;  the  fly  simply  attacks 
the  anmial  with  a  bull-dog  pertinacity  a.s  long  as  it  can,  unless  brushed  off,  when  it 
may  take  to. another  animal.     The  f()llowing  notes  illustrate  this  point. 

On  .Vugust  2.  at  11 .4o  a.m.,  a  cow  was  tied  securely  to  a  fence,  a  warble  fly 
nhich  had  been  caught  a  short  time  before  liberated,  the  net  was  opened  gently, 
and  the  fly.  after  sunning  itself  for  a  minute,  attacked  the  cow.  it  struck  several 
times  and  was  then  recaptured.  \  search  was  made  for  eggs  in  places  where  the 
Hy  was  seen  to  strike,  and  five  eggs  were  fouml  attached  to  hairs.  M  2.00  p.m. . 
a  calf  was  tied  up.  the  same  fly  wa-s  again  liberated:  after  allowing  it  to  strike  a 
number  of  times  it  was  caught.  Nine  eggs  were  found  attached  to  the  hairs  in 
places  where  it  had  been  seen  to  strike.  The  fly  was  again  liberated  later,  but 
iiftcr  striking  a  few  times  disappeared. 


Fio.  I. — Larva  inside  egg  much  enlarged. 


Five  larvae  were  found  under  the  mucous  membrane  of  the  (fsophagus  on 
August  15,  these  were  socui-ed  from  a  calf  which  had  been  tied  up  inside  since 
July  29.     The  measurements  are  aa  follows; — 

3-4  m.m. 
4-4  m.m. 
4-8  m.m. 
3-8  m.m. 

The  larvte  are  similar  to  those  mentioned  by  Carpenter  as  being  ob8er\'ed  by 
continental  writers.  They  are,  however,  quite  different  from  the  second  stage, 
described  by  several  writers,  in  having  rows  of  minute  spines  on  the  segments. 
but,  as  Carpenter  has  observed,  the  spines  are  small  and  might  readily  be  over- 
looked. Four  larvie  were  secured  from  the  eesophagusof  one  of  the  experimental 
cows  on  November  14.  The  last  time  Warble  flies  were  seen  near  this  cow  was 
on  August  2, 80  that  the  larvie  would  be  in  the  neighbourhood  of  four  months  old, 
certainly  not  more  than  five.  The  firet  time  the  cattle  were  cha.sed  by  flies  was  on 
June  8.     The  measurements  of  the  larva!  are  as  follows  :^ — 


II-.")  m.m. 

9-:jm,m. 

8-8  m.m. 
10-3  m.m. 

The  immature  larva?  recorded  are  pi-esumably  those  of  H.  bovis,  as  no  specimens 
of  H.  lincata  were  captured,  nor  were  any  mature  larvfe  of  this  species  found  at 

Agasaiz. 


METHOD   OF    LARVAE    REACHING   (ESOPHAGIS. 

With  regard  to  this  problem  nothing  definite  has  been  ascertained,  but  I  be- 
lieve that,  a  continuation  of  the  study  of  the  egg-laying  habits  of  the  fly,  and  of  the 
eRgs  '  in  aitu '  on  the  animal,  will  yield  results.  The  other  stages  of  the  larva  have 
been  so  fully  described  by  many  authors,*  that  I  have  nothing  to  add,  except 
some  remarks  to  make  about  the  mature  larva. 


A  number  of  larva;  were  secured  from  the  animals.  The  method  followed  was 
to  glue  a  piece  of  gauze  over  a  warble  from  which  the  larva  looked  about  ready  to 
emerge.  Some  powdered  aloes  was  mixed  with  the  glue,  and  a  little  dusted  over 
the  patch.  The  aloes  prevented  the  cattle  to  a  certain  extent  from  licking  the 
patches,  and  as  they  were  not  put  on  imtil  the  grubs  were  about  ready  to  emerge, 
there  ■was  generally  no  very  long  wait.  The  emerged  larva;  were  usually  found  in 
the  morning;  this  peculiarity  has  already  been  noted  by  Miss  Ormerod  and  others. 
The  fact  is  of  some  importance  for  stabled  animals.  Many  of  the  gnibs  are  no 
doubt  carried  out  in  the  manuie,  where  a  number  must  perish ;  this  would  not  apply 
to  such  an  extent  in  old,  badly  kept  stables,  where  there  would  be  an  opportunity 
forthe^rubs  to  crawl  into  cracks  and  crevic?s.  The  first  larvawas  seen  to  emerge  on 
April  1 0,  the  last  were  found  ready  to  come  out  on  July  2.  (One  out  of  four  native 
cows  and  two  out  of  eighteen  cows  imported  from  Ontario  the  previous  autumn). 
Thus  the  season  in  Eastern  and  Western  Canada  seems  to  be  about  identical.  It  is 
reasonable  to  suppose  that  the  period  the  larva  spends  within  the  body  must  equal 
the  world  over,  seeing  that  an  animal's  temperature  does  not  vary  in  different 
countries.  The  time  of  emergence  of  the  larva  is  however  bound  to  vary  owing 
to  climate,  as  egg-laying  coincides  with  warm  weather.     It  has  been  said  that 

•See  references,  page  20. 


8(|uet'Ke(i  out  larva-  do  nut  hati-h,  hut  one  out  of  three  ncjueezed  out  larva-  pave  rise 
to  a  normal  puparium,  and  a  male  emerged  in  thirty  days.  However,  these  three 
larvae  were,  as  far  as  one  could  judge,  nuite  ready  to  come  out ;  they  were  squeezed 
out  for  fear  they  would  lie  lost. 

The  part  of  the  animal  in  which  the  larv^  elect  to  go  through  their  last  stages 
is  in  the  back.  It  is  easy  to  see  the  reason  for  this,  they  are  comparatively  safe 
from  injury  themselves,  and  the  animal  receives  a  minimum  amount  of  injiir>-  also, 
which  is  characteristic  of  nearly  all  parasites. 


RKMKDIKS. 

Many  remedies  are  reoonimended  for  killin<2:  or  extracting  the  grubs.  As  for 
the  practice  of  killing  the  larva*  under  the  skin  by  injecting  petroleum  or  applying 
mLxtures  to  the  back,  I  consider  it  unscientific,  for  when  the  larv^a  dies,  its  body 
has  to  he  absorbed.  This  is  likely  to  take  some  time,  and  do  the  animal  harm.  The 
^»est  method,  undoubtedly  is  to  scjueeze  out  the  warble  as  early  as  possible,  soften- 
ing the  skin  first,  in  this  way  the  wound  will  heal  up  rapidly.  Moussu  says  that  in 
Denmark  the  various  agricultural  societies  engage  men  to  go  round  and  s(|ueeze 
(nit  the  warbles  early  in  the  year;  using  a  small  knife  to  enlarge  the  opening  when 
necessary.  I  do  not  know  how  tanners  would  view  this,  but  should  imagine  the 
slight  extra  injury'  to  the  hide  would  be  small,  and  that  the  resulting  scar  tissue 
would  he  less  than  is  the  case  when  the  larva*  are  left  to  come  out  bv  themselves. 
Of  course  in  a  small  sea-girt  country  like  Denmark,  it  is  theoretically  possible  to 
eraxiicate  the  fly  in  this  way,  but  I  am  afraid  that  in  Canada,  under  present  con- 
ditions, it  would  be  an  impossibility.  Mixtures  applied  to  prevent  the  flv  laying, 
are,  according  to  all  authorities,  useless,  and  many  of  them  are  said  to  be  injurious 
to  the  hi<les,  and  to  the  animals  themselves. 

In  this  countrv  cattle  are  the  favourite  hosts  of  warbles,  the  onlv  other  ani- 
mals  I  have  seen  affected  are  horses,  but  rarelv  so.  Hailliet  records  them  also  for 
for  sheep  and  man,  but  remarks  that  they  do  not  seem  to  be  found  in  any  special 
part  of  the  body,  but  wander  about  and  do  not  reach  maturity. 

In  the  Southern  States  where  dipping  of  cattle  is  extensively  practised  for  the 
eradication  of  ticks,  it  has  been  found  to  result  in  preventing  grubby  hides,  the 
dip  evidently  destroying  the  eggs  or  the  newly  hatched  larva*. 

SPECIKS    OF    WAKHLKS    FOl'ND. 

All  the  full  grown  warble  maggots  collected  at  Agassiz,  proved  to  be  those  of 
//.  bifvis.  Some  of  these  came  from  cattle  which  originated  in  Kastern  Ontario, 
and  arrived  here  last  December,  so  that  this  species  should  be  found  there  also. 
Two  larv^a*  collected  at  Mount  Lehman,  B.C.,  proved  to  be  those  of  H.  linenUi. 
The  two  species  are  easy  to  difTei*entiate  by  the  aid  of  the  spiny  armature.  In 
H.  boris,  the  segment  in  front  of  the  tail  (at  which  end  are  found  the  spiracles)  is 
unarmed.  In  H,  lineata  the  last  segment  is  fully  armed.  There  are  other  diflfer- 
ences  between  the  two  species,  which  can  be  found  in  the  various  descriptions. 

Sl'MMARY. 

The  annual  loss  to  the  hides  through  warbles  in  Canada  is  between  25  and 
W^  I .      The  percentage  is  based  on  the  following: — 

Percentage  of  grubby  hides  in  warble  season  50 -oo^^'  (January  to 
July,  6  months.     This  figure  makes  an  average  of  28*27^  <     1 
for  the  12  months.  1 

The  annual  percentage  of  grubby  hides  is  34*22^  ^ .  .34-22'^'       I  =27«4^( 

The  percentage  of  annual  damage  to  hides  is 19  •()2^ ;      J 

The  warble-fiy  described  here,  for  the  first  time  in  Canada,  is  Hypodcrftut 
hovifi  (De  (Jeer). 

The  epg  is  laid  close  to  the  skin  at  the  l)ase  of  the  hair,  and  is  cemented  on 
by  the  ovipositor. 

The  eggs  are  laid  on  the  legs. 

These  facts  are  of  some  importance,  as  for  a  remedy,  some  solvent  material 
may  be  found  for  the  cement,  or  as  a  repellant  for  the  fiy. 
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The  terror  which  the  fly  inspires  in  cattle  is  probably  due  to  the  insect's 
persistence,  and  indifference  to  the  kicks  and  stamps  of  the  animal. 

The  first  larva?  were  found  in  the  oesophagus  on  August  15,  they  were  under 
o  m.m.  in  length,  and  w^ere  provided  with  minute  spines  on  all  segments. 

It  is  recommended  that  cattle  be  housed  during  the  heat  of  the  day,  and  that 
the  grul)s  be  Si^ueezed  out  early  in  the  season. 
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MACROCENTRUS  ANCYLIVORUS  ROH.,  AN  IMPORTANT 
PARASITE  OF  THE  ORIENTAL  FRUIT  MOTH' 

By  G.J.  Hael-ssler' 

,lw!s(an(  Entomologist,  Dimaion  of  Fruit  and  Shade  Tree  In»fcla,  Bureau  of  Ento^ 
viology.  United  States  DepaHment  of  Agriculture 

INTRODUCTION 

An  investigation  of  the  oriental  fruit  moth  {Laspeyresia)  Grapho- 
litha  rnoleMa  (Biisrk),  and  its  parasites,  eonducted  at  Riverton,  N.  J., 
in  1925  hy  Peterson  and  Haeussler  (4)^,  showed  tliat  the  very  con- 
siderable reduction  of  the  infestation  by  this  pest  in  peach  fruit  was 
brought  about  chiefly  by  one  species  of  parasite,  a  braconid  of  the 
|:enus  Macrocentnis.  Further  studies  by  the  writer  (S),  conducted 
m  the  same  district  from  1925  to  1928,  showed  that  a  great  reduction 
in  the  population  of  the  midsummer  and  late  broods  of  twig-infesting 
larvae  resulted  eacli  season  from  the  severe  parasitism  by  Macro- 
centrus  in  the  larvae  of  the  earlier  broods.  The  average  parasitism 
by  this  braconid  in  larvae  collected  from  twigs  ranged  from  41  to 
55  per  cent  for  the  four  seasons.  In  1925  and  1925,  collections  of 
larvae  which  were  feeding  in  twigs  during  fate  June  and  early  July 
showed  parasitism  by  this  one  species  as  (ligli  as  92  and  84  per  cent. 

Cross  parasitism  and  cross-breeding  experiments  by  Stearns  (8) 
and  by  the  writer  showed  this  parasite  to  be  identical  with  that  reared 
by  Fink  (2)  from  the  strawberry  leaf  roller  (Ancylls  comptana  Froel.) 
and  described  bv  Rohwer  (7)  as  Macrocentrvs  anfylirora.  The 
experiments  consisted  in  the  securing  of  parasitism  of  each  host 
species  by  parasites  reared  from  the  other  and  the  mating  of  female 
parasites  from  one  host  with  males  from  the  other,  with  subsequent 
propagation  on  both  host  species. 

Because  of  the  importance  of  this  species  as  a  parasite  of  the  oriental 
fruit  moth,  it  seemed  advisable  to  make  a  detailed  study  of  tlie  species 
in  its  relation  to  this  host.  Its  biology  as  a  parasite  of  the  strawberry 
leaf  roller  has  been  reported  by  Fink  {2),  and  Stearns  (8)  pnbhshed 
on  its  biology  with  reference  to  both  Grapholiiha  moleMa  and  Ancylis 
comptana,  as  hosts.  The  present  study  deals  entirely  with  the  devel- 
opment of  this  parasite  when  bred  from  the  oriental  fruit  moth. 

Preliminary  investigations  on  methods  of  handUng  the  parasite 
under  insectary  conditions  and  a  study  of  the  habits  of  the  species 
were  begun  in  1926.  The  more  detailed  study  was  taken  up  at 
Riverton  in  1927,  the  insectary  studies  being  started  with  the  first 
adult  parasites  that  emerged  from  the  earliest  parasitized  fruit-motli 
larvae  collected  in  the  orchards  that  spring.  In  November,  1927, 
the  insectary  was  moved  from  Riverton  to  Moorestown,  N.  J.,  a 

iiily  niL9  tiegun.  (oi  valuable  ad  v  Ire. 


'  Received  lor  puMlrutlDD  San.  li.  IB32;  issued  .\u«ml.  1S32. 

llM  C.  S.  DepnrtniBiil  ot  Aurlcullure,  under  wliose  dirwlion 
indloS.  A.  Rohwer.  R.  .*.  Cushman.snd  A.  B.  Oshan.  of  tin 

his  ! 

Bun 

>  Kefenuce  Is  made  bs  pumber  (Umic)  to  Liieraiure  <nied, 

.100. 

lourDill  of  Agriculhirnl  Rp-eiiroti, 

Journal  of  AgneuUvrai  Research 


distance  of  about  5  miles,  and  the  work  was  continued  at  Moorestown 
until  the  last  hibernating  individuals  had  emerged  in  the  spring  of 
1929. 

METHODS   USED   IN   STUDYING  THE   PARASITE 

The  followit^  methods  were  used  in  conducting  the  study  of 
Macrocentrua  aneylivoms  under  insectary  conditions  with  GrapholitKa 
molesta  as  a  host:  Graphohtha  larvae,  originating  from  eggs  de- 
posited upon  pear  leaves  in  the  insectaiy,  were  allowed  to  begin 
their  development  by  feeding  Id  apples.  When  the  larvae  were  from 
4  to  8  mm  long  they  were  removed  from  the  fruit  as  needed  and  placed 
on  young,  succulent 
peach  tw^.  The  stems 
of  the  twigs  were  first 
inserted  in  a  small  bottle 
of  water  and  held  in  a 
tight  bunch  by  means 
of  a  cotton  plug  in  the 
neck  of  the  bottle.  (Fig. 
1.)  A  bunch  of  8  or  10 
twigs  was  found  to  ac- 
commodate from  10  to 
15  larvae  satisfactorily. 
Within  an  hour  or  two 
the  larvae  would  spin  a 
light  silken  web  about 
their  bodies  to  hold 
themselves  against  the 
twigs  while  eating  their 
way  in.  The  larvae 
were  then  in  suitable 
position  for  being  par- 
asitized, and  the  DOttle 
of  twigs  was  placed  in  a 
cage  containing  para- 
sitesof bothsexes.  Late 
in  the  season,  when 
young,  succulent  peach 
twigs  were  no  longer 
available,  good  results 
were  obtained  by  placing  the  partly  grown  larvae  on  cross-section 
slices  of  apple,  about  one-eighth  inch  thick.  The  larvae  soon  ate 
their  way  into  the  soft  tissue  where,  owing  to  the  thinness  of  the  slices, 
the  ovipositors  of  the  female  parasites  could  easily  reach  them  when 
the  slices  were  suspended  on  wire  hooks  in  the  parasite  cages. 

The  type  of  cage  which  proved  most  satisfactory  for  obtaining 
parasitism  under  insectary  conditions  is  shown  in  Figure  1.  This 
cage  was  6  inches  square  and  8  inches  high,  »;ith  a  solid  wooden  base 
and  wooden  framework  covered  on  three  sides  and  the  top  with 
24-mesh  galvanized  wire  screen.  The  entire  fourth  side  was  a  sliding 
door  of  heavy  transparent  celluloid  which  could  be  raised  for  inserting 
or  removing  the  bottle  of  twigs  or  the  parasites.  A  glass  caster  cup 
containing  a  piece  of  sponge  saturated  with  water  was  placed  in  the 
cage  to  provide  moisture  for  the  parasites.     On  extremely  hot  dry 
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Aijs  wet  cheesecloth,  draped  over  the  top  and  the  side  of  the  cage 
opposite  the  door,  aided  materially  in  prolonging  the  life  of  the  adult 
parasites.  A  high  percentage  of  parasitism  resulted  when  the  twigs 
on  which  larvae  were  feeding  remained  in  this  cage  from  4  to  24 
hours,  depending  upon  the  numher  of  female  parasites  present  and 
the  prevailing  temperature.  As  a  rule,  the  larvae  were  Kept  in  the 
cage  for  24  hours. 

;V/ter  the  bottle  of  twigs  was  taken  out  of  the  cage,  the  twigs  were 
mnoved  and  the  lower  parts  of  the  stems  which  bad  been  submei^ed 
b  the  water  were  cut  off.  The  portions  of  twigs  containing  the  larvae 
were  placed  in  a  jelly  glass  with  one  or  more  apples  which  provided 
additional  food  for  the  larvae  when  the  twigs  had  become  too  dry. 
A  narrow  strip  of  corrugated  paper  was  also  placed  in  the  glass,  which 
wasthen  covered  with  cheese- 
doth  held  tightly  in  place 
by  rubber  bands.  (Fig.  2,) 
When  the  larvae  finished 
feeding  and  became  full 
grown  thev  left  the  fruit 
and  spun  their  cocoons,  usu- 
ally in  the  corrugated  paper. 
TTie  glasses  were  examined 
oDce  daily,  and  each  corru- 
gation containing  a  cocoon 
«as  cut  out,  given  a  record 
Dumber,  ana  placed  in  a 
small  homeopatnic  vial  until 
theadultemei^ed.  Any  f uU- 
liown  larvae  found  crawling 
ibout  the  glass  at  the  time 
of  examination  were  placed 

;  in  individual  2Hiram  vials 

'  stoppered  with  cloth-covered 

j  Mtton  plugs.     These  larvae 

I  spun  their  cocoons  against 

I  tie  dass,  and  observations 

j  Muldreadilybemadeofsub- 

j  *}uent  development  with- 

I  out  the  necessity  of  disturb- 
fflg  them  in  any  way.  Each  of  these  vials  was  examined  once  daily, 
ini  records  were  made  for  every  individual  whenever  any  impor- 
lant  change  occurred.  Since  it  is  usually  only  a  matter  of  a  few 
|ioure  from  the  time  the  parasite  larva  emerges  from  the  body  of 
its  host  until  it  spins  a  cocoon  of  its  owti,  the  emergence  of  the 
parasite  larva  from  its  host  was  missed  in  many  instances  in  the  daily 
observations.     Consequently,  some  of  the  vials  were  examined  several 

I  linies  a  day  in  order  to  determine  the  length  of  time  that  the  larvae 

1  "1  Mftcroeentrus  feed  externally  on  the  host.     If  a  fruit-moth  larva 
pupated  it  was  known  to  be  unparasitized,  and  subsequent  records 

;  w  that  individual  pertained  to  normal  fruit-moth  development. 

:     For  each  individual  reared  to  maturity  in  observation  vials,  the 

j  Wes  of  moth  egg  deposition,  parasite  e{^  deposition,  moth  cocoon 

I  forniHtion,  parasite  cocoon  formation,  pupation  of  unparasitized  fruit 


^^^^^^^m 

r 

]J 

Mm 

B 

82 


Journal  oj  Agricultural  Research 


Vol.  45,  No.  3 


moths,  and  adult  emergence  of  either  parasite  or  moth  were  recorded. 
Thus  it  was  possible  to  compute  the  length  of  the  life  cycle  as  well  as 
the  length  of  several  of  the  developmental  periods  for  each  individual 
that  emerged,  whether  Macrocentrus  or  Grapholitha. 

THE   ADULT 

DESCRIPTION 

The  following  description  of  the  adult  of  Macrocentrus  ancylivorus 
(fig.  3)  is  largely  a  condensation  of  the  original  description  by  Rohwer 
(7)  and  subsequent  descriptions  by  Fink  (2)  and  Steams  (8). 

The  female  averages  about 
4.5  mm  in  length,  the  o\ipo8i- 
tor  5.5  mm,  antenna  7.5  mm. 
and  wing  expanse  about  9  mm, 
male  often  slightly  smaller; 
General  body  color  pale  ferru- 
ginous; eyes  and  ocelli  black; 
antennae  uniform  dark  brown 
distad  of  the  pedicel,  segmenta- 
tion not  clearly  distinct  except 
with  a  strong  lens;  base  and 
apex  of  abdomen  of  both  sexes 
sometimes  marked  with  dark 
brown;  face,  ventral  part  of 
antennal  scape  and  pedicel, 
ventral  part  of  thorax,  and 
sometimes  venter  of  abdomen 
lighter  colored,  almost  jellow; 
legs  3'ellow. 

SIMILARITY  TO  MACROCEN- 
TRUS DEUCATUS  CRESS. 

In  1926,  a  few  lighter 
colored  adults  of  Macro- 
centrus were  noted  among 
those  emerging  from  field- 
collected  material.  At  first 
these  were  considered  as 
merely  color  variations  of 
the  one  species,  but  all  such 
individuals  were  noted 
in  the  records,  and  the 
specimens  were  preserved. 
Similar  adults  were  ob- 
tained in  1927,  and,  since 
these  emerged  each  sea- 
son from  larvae  that  had  been  collected  over  a  period  of  about 
two  weeks  during  late  June  and  early  July,  it  was  suspected  that 
they  might  be  of  a  separate  species.  Mating  was  never  observed 
between  light-colored  individuals  of  one  sex  ana  dark-colored  individ- 
uals of  the  opposite  sex,  whereas  both  light  and  dark  individuals  mated 
readily  with  similar  adults  of  the  opposite  sex.  It  was  further  noted 
in  1927  that  dark-colored  females  which  had  been  fertilized  always 
produced  dark-colored  progeny  and  that  fertile  light-colored  females 
always  produced  light-colored  progeny.  R.  A.  Cushman,  of  the  taxo- 
nomic  unit  of  the  Bureau  of  Entomology,  later  determined  the  light- 
colored  specimens  to  be  a  distinct  species,  M.  delicatus  Cress. 


FioL'RK  3.— Adults  of  Macrocenlrtm  ancviiroruf:  A,  Female: 

B.  male.    X  4.5 
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Morpholo^cal  differeoces  occurring  in  the  two  species,  as  well  as 
characters  useful  in  distinguishing  adults  of  ancyliforus  from  those  of 
i/(/i>a(ug,  have  been  very  fully  discussed  by  DrigKers  and  Pepper  {/). 
The  writer  found  the  difference  in  appearance  of  tne  antennae  and  the 
difference  in  general  body  color  to  be  the  most  useful  characters  for 
distinguishing  li\'ing  adults  of  one  species  from  thowe  of  the  other 
species.  That  the  antennae  of  delicatun  are  longer  and  have  a  seg- 
mented or  "beaded"  appearance  whereas  those  of  anq/luorus  are 
shorter  and  are  "hairlike  "in  appearance,  as  mentioned  by  the  authors 
cited,  was  noted  by  the  writer  in  1927  and  used  at  that  time  as  a 
distinguishing  character. 

MATING 

When  adults  of  both  se.xes  of  Macroceiitrua  anq/Hvorus  are  confined 
logelher  the  male  usually  attempts  mating  almost  immediately. 
The  nings  of  the  male  are  raised  almost  perpendicularly  and  flutter 
rapidly  as  he  persistently  follows  the  female.  Upon  approaching 
close  to  the  female  from  the  rear  the  male  curls  the  tip  of  the  abdomen 
forward  from  beneath  in  an  endeavor  to  reach  the  female.  The 
iaiier  often  flies  out  of  reach,  and  it  is  sometimes  necessary  for  the 
male  to  make  several  attempts  before  mating  is  accomplished. 

For  18  observed  niatings  the  minimum,  average,  and  ma.\inium 
duration  of  the  act  was  12,  22.5,  and  45  seconds,  respectively. 
After  mating,  the  female  usually  repels  further  attempts  on  the  part 
of  the  same  or  other  males,  although  in  one  instance  when  one  female 
»is  confined  in  a  6  by  8  inch  glass  jar  with  three  males  the  female 
was  observed  mating  four  distinct  times  for  30,  12,  19,  and  25  seconds, 
!  *ith  intervals  of  4,  1  J^i  and  H  minutes,  respectively.  The  last  three 
'  matings  were  with  the  same  male.  A  male  may  mate  with  several 
!  [fmales;  thus  when  more  females  than  males  are  placed  in  a  cage 
most  of  the  females  usually  become  fertilized.  Mating  activity  is 
most  noticeable  in  the  cages  on  warm  summer  days  and  during  the 
"armer  hours  of  the  day  m  spring  and  fall. 

PROPORTION   OF  SEXES  PRODUCED 

I  More  females  than  males  of  Macrocentus  aruylirorua  are  recovered 
I  from  larvae  of  the  oriental  fruit  moth  parasitized  normally  in  the 
orchards  in  the  vicinity  of  Riverton,  N.  J.  For  the  three  consecutive 
seasons,  1926,  1927,  and  1928,  the  percentage  of  female  parasites 
'Well  emerged  from  parasitized  larvae  collected  in  infested  peach 
tfiigs  was  consistently  greater  than  the  percentage  of  males.  During 
ihe  respective  seasons,  55.2,  55.5,  and  53.4  per  cent  of  the  parasites 
produced  were  females.  A  total  of  2,642  adult  parasites  were  reared 
from  fruit-moth  larvae  parasitized  in  the  field  over  the  3-year  period. 
Of  these,  1,443,  or  54.6  per  cent,  were  females  and  1,199,  or  45.4 
pff  cent,  were  males. 

A  greater  proportion  of  female  parasites  was  also  obtained  from 
Itryae  of  the  strawberry  leaf  roller  parasitized  in  the  field  in  the  same 
^fm.  Collections  of  larvae  ot  this  host  species  in  1927  and  1928 
PftMiuped  58.1  and  58. S  per  cent  female  parasites  during  the  respec- 
Ije  sea.sons.  From  the  total  of  219  parasites  that  emerged  during 
'nc  two  years,  128,  or  58.4  per  cent,  were  females  tiiid  91,  or  41.6 
P^r  cent,  were  males. 
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A  consistently  greater  proportion  of  females,  such  as  occurs  under 
natural  conditions,  is  not  always  produced  when  this  species  is  bred 
under  insectary  conditions.  Of  the  total  number  of  parasites  reared 
from  Grapholitha  in  the  insectary  in  1927  in  connection  with  the  life- 
history  studies,  64.4  per  cent  were  females.  In  similar  rearings  in 
1928  only  48.8  per  cent  were  females.  However,  from  the  total  of 
1,562  parasites  bred  from  this  host  under  insectary  conditions  during 
the  two  seasons  894,  or  57.2  per  cent,  were  females  and  668,  or  42.8 
per  cent,  were  males. 

For  securing  parasitism  of  larvae  in  the  insectary,  parasites  of 
both  sexes  were  always  placed  in  the  oviposition  cages.  However, 
it  is  quite  possible  that  in  some  instances  parasitism  occurred  before 
all  of  the  female  parasites  had  been  fertihzed.  Very  probably  this 
happened  on  several  occasions  in  1928  when,  owing  to  a  shortage  of 
males,  more  female  than  male  parasites  were  placed  in  the  oviposition 
cages.  This  may  explain,  in  part  at  least,  the  high  percentage  of 
male  parasites  that  was  produced  during  that  season,  since  unfertilized 
eggs  of  Macrocentrus  ancylirorus  yield  males  only. 

LONGEVITY 

Twenty-two  separate  experiments  were  conducted  during  the  sea- 
son of  1927  to  determine  the  length  of  adult  life  when  parasites  of 
both  sexes  were  confined  together  in  cages  such  as  those  previously 
described,  with  either  fruit-moth  larvae  or  larvae  of  the  strawberry 
leaf  roller.  Records  were  obtained  from  a  total  of  115  female  and 
79  male  parasites.  The  minimum,  average,  and  maximum  length  of 
life  for  both  sexes  confined  together  was  1  day,  6.7  days,  and  14  days, 
respectively.  The  highest  average  longevity  for  the  females  in  any 
single  experiment  was  11.1  days,  for  the  males  11.3  days,  and  for  the 
two  sexes  together  10.6  days. 

For  eight  unfertilized  females  that  were  confined  in  a  ca^e  without 
males,  but  provided  with  Grapholitha  larvae  in  which  to  oviposit,  and 
fed  a  10  per  cent  solution  of  honey  water,  the  minimum,  average,  and 
maximum  length  of  life  was  13,  17.9,  aiid  29  days.  When  freshly 
emerged  males  were  confined  in  a  cage  with  no  females  and  no  larvae 
present,  but  fed  the  10  per  cent  solution  of  honey  water,  the  respective 
duration  of  life  was  7,  10.3,  and  19  days. 

OVIPOSITION 

Oviposition  by  Macrocentrus  ancylivorus  on  Grapholiiha  molesta  is 
most  readily  accomplished  when  the  larva  of  the  host  specie  is  in  a 
position  from  which  it  can  not  easily  escape  the  thrusts  of  the  oviposi- 
tor of  the  female  parasite.  The  most  favorable  position  for  attack 
seems  to  be  when  the  larva  is  feeding  within  a  peach  twig  or  a  thin 
slice  of  apple,  or  is  inclosed  in  a  light  feeding  web  preparatory  to 
entering  a  twig.  Successful  oviposition  has  never  been  observed  by 
the  writer  when  the  host  larva  was  not  in  some  such  fixed  position. 
If  free  to  escape,  the  larva  wriggles  out  of  reach  at  the  first  touch  of 
the  ovipositor  and  thus  frightens  the  parasite. 

When  a  number  of  full-grown  larvae  of  the  oriental  fruit  moth  were 
killed  in  hot  water,  inserted  in  nail  punctures  in  a  piece  of  dried  corn- 
stalk, and  placed  in  an  oviposition  cage,  female  parasites  oviposited 
readily  in  the  bodies  of  the  dead  larvae.     The  dead  hosts  dried  up, 
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however,  before  the  parasite  ^gs  could  develop.  On  several  occas- 
ions females  were  observed  eDdeavoring  to  parasitize  fuU-grawD 
Grapholitfas  larvae  that  were  wandering  about  the  cage  or  other 
MinUiner,  but  the  larvae  always  managed  to  escape  the  thrust  of 
the  ovipositor,  and  in  no  instance  was  such  attempted  parasitization 
successful. 

Females  of  this  species  have  been  observed  ovipositing  at  practically 
ill  hours  of  the  day  during  warm  summer  weather.  On  several  oc- 
casions, when  a  flash  light  was  suddenly  turned  on  the  oviposition 
caees  after  dark,  parasites  were  observed  ovipositing  as  late  as  10  p.  m. 

Under  iosectary  conditions  a  female  parasite  will  oviposit  several 
times  in  the  same  larva.  One  female  was  observed  to  puncture  a 
larva  17  times  and  another  female  oviposited  13  times  m  a  single 
larva.  Dissectioos  of  12  hibernating  Graphohtha  larvae  which  had 
bwn  parasitized  in  cages  in  the  insectary  showed  that,  although 
superparasitism  occur,  only  one  parasite  larva  survives  regardless 
of  the  number  of  eggs  deposited.  Each  host  larva  contained  one 
lining  parasite  larva.  In  11  of  the  host  larvae  from  1  to  58,  or  a 
total  of  131,  head  capsules  and  bodies  of  dead  parasite  larvae 
were  also  present.  The  remaining  host  larva  contained  no  sign  of 
superparasi  tism . 

PARTHENOGENESIS 

Unfertilized  females  can  deposit  eggs  that  wilt  mature,  but  the 
progeny  are  always  males.  In  1927  a  cage  containing  10  freshly 
emerged  unfertilized  females  was  started  on  July  28.  From  numer- 
ous insectary-bred  larvae  of  the  oriental  fruit  moth  which  were  placed 
m  this  cage  a  few  at  a  time,  a  total  of  63  parasites  was  produced,  all 
of  them  males.  When  some  of  these  males  were  allowed  to  mate  with 
unfertilized  females  emei^g  from  larvae  of  the  same  host  that  had 
been  parasitized  in  the  field,  normal  pr<^eny  of  both  sexes  were 
produced, 

STAGE   OF  HOST    ATTACKED 

MacroceiUrus  ancylirorus  will  attack  the  feeding  larvae  of  the 
oriental  fruit  moth  in  any  stage  of  development,  from  the  very  small 
first-stage  larvae  to  those  that  are  nearly  full  grown.  Table  1  shows 
the  parasitism  by  this  species  which  occurred  in  Grapholitha  larvae 
of  various  sizes  taken  in  weekly  collections  of  infested  twigs  from 
orchards  near  Riverton  during  the  season  of  1 327.  Each  larva  was 
removed  from  the  twig  within  an  hour  after  it  had  been  collected, 
and  its  length  in  millimeters  was  recorded.  The  larvae  were  divided 
into  three  groups,  according  to  length,  and  placed  on  apples  in  jelly 
glasses  to  continue  their  development.  One  group  contained  larvae 
measuring  from  1.5  mm  (recently  hatched)  to  3.5  mm,  inclusive, 
wother  group  contained  those  measuring  over  3.5  to  b.6  mm,  inclusive, 
and  the  third  group  contained  those  measuring  over  6.5  mm.  Practi- 
cally all  the  lars'ae  of  the  third  group  were  in  the  last  larval  instar. 
The  table  shows,  for  each  respective  size  group,  the  number  of  Graph- 
olithfl  larvae  collected,  the  total  number  of  individuals  that  completed 
development  and  emerged  as  adults  (including  moths  and  all  species 
of  parasites),  and  the  number  of  adult  M.  annjliroma  that  emerged. 
Tbe  percentage  of  all  individuals  that  reached  mntiirity,  based  on  the 
number  of  larvae  collected,  and  the  percentage  of  .1/.  ancylirorux 
that  emei^ed,  based  on  the  total  emergence,  are  also  given  for  each  of 
121856— 32 2 
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the  three  groups  and  for  the  combined  total.  It  will  be  noted  that 
the  percentage  of  individuals  reaching  maturity  increased  decidedlj 
with  each  increase  in  the  size  of  the  larvae  when  collected.  This  k 
explained,  in  part  at  least,  by  the  fact  that  more  of  the  smaller  larvae 
were  injured  m  handling  and  failed  to  enter  the  new  food  medium 
after  having  been  removed  from  the  twigs.  There  was  also  an  increase 
in  the  percentage  of  Macrocentnis  that  emerged  from  the  larvae  of 
each  progressive  size. 

Table  1. — Numbers  and  percentages  of  individuals  reared  to  maturity  and  }fac' 
rocentrus  ancylivorus  adults  emerged  from  Grapholitha  molesta  larvae  of  various 
sizes  taken  in  field  collections  of  infested  peach  txmgs  at  Riverton,  N.  /.,  1927 


Grapholitha  larvoe 

Adults 
moths 
parasit( 
ng 

1,    both 

and    all 

es.emerg- 

Pfr  cent 

21.44 

Macrocentras  sc- 

Sire  when  collected 

Collected 

cyiivorus  emergiog 

1.5  to  3.5  mm 

Xumber 

QOO 

974 

1.015 

Number 
193 

Number 
97 

Perenf 

Over  3.5  to  fi.5  mm._ - 

361          37. 06 

193 
379 

53.46 

Over  0.5  mm - 

651 

64.14 

%Z3 

Total  or  averaee 

2.889 

1.205 

41.71 

669           S5.52 

"  Based  on  total  emergence  of  moths  and  parasites. 

Under  insectary  conditions  it  was  also  found  that  the  percentage  of 
individuals  reaching  maturity  was  greater  with  each  increase  in  the 
size  of  the  larvae  at  the  time  these  were  transferred  from  apples  to 
twigs  before  being  placed  in  the  parasite  oviposition  cages.  The 
majority  of  the  larvae  used  in  the  life-history  studies  ranged  in  length 
from  4  to  8  mm,  inclusive.  During  both  1927  and  1928,  fruit-moth 
larvae  ranging  from  4  to  6.5  mm  in  length  were  more  heavily 
parasitized  than  those  measuring  7  mm  and  over.  The  percentages 
of  parasites  that  emerged  from  a  considerable  number  of  larvae  that 
had  been  separated  into  these  two  size  groups  were  56.98  and  47.96, 
respectively,  in  1927,  and  83.33  and  70.81,  respectively,  in  1928. 
There  were  not  sufRcient  numbers  of  larvae  measuring  from  1  to  3.5 
mm  used  in  the  insectary  studies  to  provide  comparative  data  on  the 
percentage  of  parasitism  occurring  m  these  smaller  larvae.  Of  the 
total  number  of  adults  reared  from  all  larvae  subjected  to  the 
attack  of  Macrocentrus  in  the  insectary  in  1927,  1928,  and  in  both 
seasons  combined,  54.72,  71.10,  and  61.23  per  cent,  respectively,  were 
parasites. 

Parasitism  of  Grapholitha  molesta  in  the  field  is  confined  largely  to 
those  larvae  of  the  first,  second,  and  a  portion  of  the  third  broods  which 
feed  within  the  peach  twigs,  for  when  larvae  of  the  late  broods  enter 
the  fruit  it  is  difficult  for  the  female  Macrocentrus  to  reach  them  T*ith 
her  ovipositor.  In  1925  a  large  number  of  larvae  of  the  oriental  fruit 
moth  were  removed  from  Elberta  peaches  at  harvest  time.  From 
these  larvae,  627  moths  and  only  1  M.  ancylivorus  emerged.  The 
parasitism  by  this  species  in  larvae  that  had  infested  the  twigs  in 
that  same  orchard  earUer  in  the  season  was  very  high. 

This  parasite  does  not  attempt  to  attack  full-grown  Grapholitha 
larvae  that  have  formed  cocoons,  nor  does  it  attempt  to  oviposit  in 
naked  Grapholitha  pupae. 


I 
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REPRODUCTIVE    CAPACITY 

;  Four  females  of  Macrocentrus  ancylivorus  were  mated  within  a  few 
I  hours  after  they  had  emei^ed  and  were  then  placed  in  cages,  only  one 
parasite  to  a  cage,  and  each  was  provided  with  50  larvae  of  the  oriental 
fruit  moth  feeding  on  bundles  of  twigs.  A  new  lot  of  50  larvae  was 
piared  in  each  cage  every  second  day  until  the  parasite  died.  The 
tour  females  lived  8,  4,  5,  and  6  days;  and  the  number  of  progeny 
;  produced  by  each  individual  was  40,  28,  29,  and  22,  respectively,  119 
in  all,  or  an  average  of  29.75  each. 


!  The  writer  had  planned  to  make  a  detailed  study  during  the  season 
of  1929  of  that  period  in  the  development  of  Macrocentrus  ancyliivrus 

,  during  which  the  parasite  lives  within  the  body  of  the  host  larva. 
Circumstances,  however,  prevented  continuation  of  investigations 
with  this  parasite  after  the  spring  of  1929.  Consequently,  informa- 
tion is  not  available  r^arding  the  duration  of  the  egg  stage  and  the 
Dumber  and  duration  of  the  larval  instars.     Data  concerning  the 

!  minimum,  average,  and  maximum  number  of  days  required  for  the 
5fveral  periods  of  development  and  for  the  complete  life  cycle  of  M. 

I  ancylirorus  and  its  host  Grapkotitka  molenta  during  1927  and  1928  and 
lor  the  two  seasons  combined  are  presented  in  Table  2.  These  data 
are  recorded  separately  for  transforming  '  and  for  wintering  *  indi- 
viduals. Id  each  instance  the  number  of  parasites  or  fruit  moths 
from  which  observations  were  made  is  indicated. 
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DEVELOPMENT  OF  THE  PARASITE  I.ARVA  WITHJN  THE   HOST 

The  parasite  larva  which  hatches  from  the  egg  deposited  within  the 
body  of  the  partly  grown  Graphohtha  lar\'a  spends  the  greater  portioD 
of  its  larval  life  as  an  internal  parasite.  When  the  Graphohtha  larva 
has  finished  feeding  in  its  last  stage  and  reached  the  quiescent  period 
within  its  cocoon  the  parasite  larva,  having  attained  its  last  instar, 
makes  its  way  out  of  the  host.  During  the  two  seasons  of  1927  and 
1928  (comhined),  iinparasitized  transforming  Grapholitha  required 
Irotn  14  to  51  days,  or  an  average  of  24.6  days,  from  the  time  the  egg 
Has  deposited  until  the  cocoon  was  spun;  and  unparasitized  wintering 
Grapholitha  required  from  13  to  89  days,  or  an  average  of  35  days. 
Psrasite  eggs  which  produced  parasites  tranafomiing  during  the 
isnie  season  were  deposited  in  the  host  larvae  from  2  to  31  days,  or 
an  average  of  9.4  days,  hefore  the  formation  of  the  host  cocoon;  and 
those  producing  wintering  parasites  were  deposited  from  7  to  44 
days,  or  an  average  of  16.7  days,  before  the  formation  of  the  Grapho- 
litha cocoon. 

Transforming  fruit-moth  larvae,  when  unparasitized,  pupate  in 
from  1  to  13  days,  or  an  average  of  3.9  days  after  the  cocoon  has  been 
*pun.  The  transforming  parasite 
larva  emerges  from  the  body  of  the 
Grapholitha  larva  in  from  1  to  23 
days,  or  an  average  of  6.9  days,  after 
ihe  host  lar\a  has  constructed  its 
cocoon.  Therefore,  the  transform- 
ing parasite  larva  emei^es  from  the 
body  of  the  host  on  an  average  of 
il  days  after  the  fruit-moth  larva 
would  normally  have  pupated. 

Wintering  parasite  larvae  remain 
«thin  the  body  of  the  hibernating     ^"^""  '~'^"^nl'o"l.    7 itii  " 

host  larvae  throughout  the  winter. 

The  hibernating  larva  of  Macroceritms  ancylir^rus  (fip.  4)  averages 
2,63  mm  in  length  and  0.43  mm  in  width.  The  heavily  sclerotized, 
light-brown  head  measures  0.24  mm  in  length  by  0.27  mm  in  width 
&nd  bears  a  pair  of  very  strong,  heavily  sclerotized  mandibles.  The 
body,  which  is  of  a  dirty  yellowish  white,  consists  of  13  segments 
besides  the  head  and  is  terminated  by  three  hooklike  prolongations 
of  the  anal  segment.  The  hibernating  larvae  coincide  in  all  respects 
with  the  description  given  by  Fink  (2)  of  the  mature  first-instar  larva 
of  this  species. 

In  the  spring,  the  hilwmating  larvae  attain  their  last  larval  instar 
la  internal  feeders  and  then  come  out  of  the  body  of  the  host,  the 
Erst  parasite  larvae  appearing  externally  a  few  days  after  the  first 
unparasitized  fruit-moth  larvae  have  pupated.  Parasite  eggs  which 
produce  hibernating  parasites  are  deposited  later  in  the  fall  than  are 
Grapholitha  eggs  which  produce  hibernating  individuals.  The  aver- 
•ge  length  of  time  from  formation  of  the  host  cocoon  in  the  fall  to 
eme^ence  of  the  parasite  larva  the  following  spring  (190.3  days)  is 
considerably  shorter  than  the  period  from  the  formation  of  the  cocoon 
to  the  transformation  to  pupa  (202.8  days)  for  unparasitized  winter- 
ing individuals  of  the  host  species.  Fruit-moth  larvae  that  are  para- 
sitized by  M.  anq/livorus  do  not  pupate,  as  the  host  larva  is  always 
destroyed  previous  to  pupation. 
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DESTRUCTION   OF  THE   HOST 

When  the  parasite  lar^-a  comes  out  of  the  host  it  hes  parallel  to 
the  body  of  tne  host  larva  with  its  head  embedded  in  the  hole  from 
which  it  emerged.     It  then  proceeds  to  feed  on  its  former  host  until 
nothing    remains    but    the    sclero- 
tized  parts  and  the  shriveled  skin. 
During  warm  summer  weather  the 
average  transforming  parasite  larva 
finishes     feeding     in     from     about 
12    to     18    hours    after    emerging 
from    its    host.     Wintering    para- 
sites, the  larvae  of  which  emerge 
from  the  host  during  cool  spring 
...  .u.nuu..u...,r...  r..<n>»u, .>.......  ^ ..       weBther,    requifc     an     average     of 

about  2  days  to  complete  their 
feeding.  While  feeding  externally,  the  dirty  yellowish-white  parasite 
lar%-a  shows  up  distinctly  against  the  darker  grayish  pink  of  the 
host  lar^'a.  (Fig.  fl.)  It  inrri'iisp-;  nipidiy  in  size  as  it  feeds,  and 
when  full  grown  is  from  one-hiilf  to  two-thinls  the  size  of  its  former 
host,  averaging  about  5  to  6  jum  in  length. 

OF    THE    PARASITE 


Shortly  after  the  full- 
grown  Macrocentrus  larva 
has  finished  feeding,  con- 
struction of  the  parasite  co- 
coon begins.  This  cocoon 
is  constructed  within  the 
old  cocoon  of  the  former 
host.  The  shriveled  skin, 
sclerotized  head,  and  tho- 
racic and  anal  shields  of  the 
host  larva  also  remain  with- 
in the  host  cocoon.  At  first 
a  web  of  very  fine,  white, 
silky  threads  appears  about 
the  parasite  larva.  (Fig.  6, 
A.)  As  construction  con- 
tinues the  cocoon  gradually 
becomes  light  brown  in  color. 
The  completed  cocoon  (fig. 
6,  B),  which  makes  a  very 
strong  protection  about  the 
prepupa  and  pupa,  is  dark 
amber  in  color  and  oval  in  s1ih|j 
in  length  by  1.5  to  2  mm  in  wiilt 
the  spinning  of  the  cocoon.  Tli 
making  a  slit  which  opens  the  i 
end.     (Fig.  7.) 


and  iivernges  from  ,'»..'i  to  fi.S  mm 
.  Alidut  24  hoiii-s  tin'  reqviired  for 
iiduU  ctnergps  frtmi  the  cocoon  by 
Mind,  somewhat  thickened  anterior 
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PREPUPAL  AND  PUPAL  PERIODS 

The  timeretjuirpd  from  formalion  of  the  parasite  cocoon  to  emergence 
I  of  the  aoult,  including  the  prepiipal  and  pupal  periods,  averaged  15.2 
'  days  for  transforming  parasites  (Talile  2),  with  a  minimum  of  9  days 
and  a  maximum  of  69  days.  For  wintering  parasites,  the  period  of 
time  u-ithin  the  parasite  cocoon  averaged  considerably  longer,  38.5 
days,  with  a  minimum  of  30  days  and  a  maximum  of  r>2  days.  This 
vas  due  tn  the  fact  that  tlie  cocoons  of  hibernating  parasites  were  all 
spun  early  in  the  spring  when  the  weather  was  cool,  and  thus  the 
prepupal  and  pupal  penods  were  of  longer  duration. 

The  time  spent  within  the  cocoon  by  unparasitized  Graiiholitha 
has  been  separated  into  two  periods,  prepupal  and  pupal.  (Table  2.) 
The  former  period,  indicated  as  "formation  of  cocoon  to  pupation" 
averaged  3.9  dava  for  transforming  moths  and  202.8  days  for  win- 
tering moths.  The  remainder  of  the  lime  within  the  cocoon,  "pupa- 
lion  to  emergence  of  adult,"  required  an  average  of  10.6  days  for 
transforming  Grapholitha  and  32  days  for  wintering  ones,  the  min- 
imum and  ma.\imum  time  for  this  period  being,  respeclively,  7  and 
lodays  for  transforming  individuals, 
and  9  and  40  days  for  wintering 
individuals. 

LIFE   <  YCLE   OP   PARASITE  AND   HOST 

The  life  cycle  of  Afacrocenlrus 
aneylironia,  from  deposition  of  the 
i^  to  emergence  of  the  adult,  aver- 
aged 'V2.1  days  for  the  600  trans- 
forming parasites  and  247.6  days 
for  the  49  wintering  parasites  in 
observation  vials  during  the  two 
seasons.  Records  on  the  life  cycle 
ven  mIso  available  from  parasites 
the  host  cocoons  of  wliich  had  been  spun  in  corrugated  paper. 
liVhen  the  two  sets  of  records  were  combined,  the  life  cycles  of  the 
1,235  transforming  parajsitea  were  found  to  average  31.2  days,  the 
mininuim  and  maximum  life  cycles  being  20  days  and  91  days, 
respectively.  The  minimum,  average,  and  maximum  life  cycles  of 
ihe  327  wintering  parasites  in  the  combined  records  were  216,243.3, 
snd  280  days,  respectively. 

For  unparasitized  fruit  moths  reared  in  observation  vials  during 
the  two  seasons  the  average  life  cycles  were  39.2  days  for  238  trans- 
forming moths  and  269.7  days  for  94  wintering  moths.  When  records 
of  those  individuals  that  had  spun  cocoons  in  corrugated  paper  were 
included,  the  minimum,  average,  and  ma.ximum  hfe  cycles  of  652 
transforming  moths  were  23,  36.3,  and  62  days,  respectively,  and  the 
corresponding  hfe  cycles  of  337  wintering  moths  were  236,  274.3,  and 
337  days,  respectively. 

The  life  cycle  of  the  parasite  is  in  each  instance  considerably  shorter 
than  that  of  the  host  species.  The  average  life  cycle  of  all  trans- 
forming parasites  was  5.1  days  shorter  than  that  of  all  transforming 
moths,  and  for  all  wintering  parasites  31  days  shorter  llian  for  all 
wintering  moths. 
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UFE  CYCLE  AKD   BEIATION   TO  TEMFBRATURE 

The  average  number  of  days  required  for  the  life  cycle  of  trans- 
forming parasites  and  moths  maturing  from  ^gs  deposited  on  each 
day  throughout  the  seasons  of  1927  and  1928  is  shown  in  Figures  8 
and  9.  The  average  life  cycles  of  all  transforming  Macrocentrus  that 
emerged  as  adults  throughout  the  season  are  indicated  by  the  height 
of  the  sohd  day  line  above  the  base  line  on  the  date  of  ovipo^tion. 
The  average  life  cycles  of  transforming  Grapholitba  that  emerged  as 
adults  throughout  the  season  are  similarly  shown  by  the  height  of 
the  dotted  day  line  above  the  base  line  on  each  oviposition  date. 

The  relation  between  prevailing  temperature  and  the  length  of  the 
life  cycle  in  each  case  is  also  shown.  The  he^;ht  of  the  solid  and 
dotled  temperature  lines  for  each  date  indicates  the  average  of  alt 
temperatures  which  existed  during  the  average  life-cycle  periods  of  all 
individuals  that  emerged  as  adults  from  f^^s  deposited  on  that  date, 
for  parasites  and  moths,  respectively.  For  example,  the  average  life 
cycle  of  all  transforming  Macrocentrus,  the  eggs  of  which  were  depos- 
ited on  June  27,  1927,  was  26  days;  and  the  average  temperature 
recorded  for  that  period,  as  indicated  by  the  solid  temperature  line 
on  that  date,  was  72.8°  F.  Tliis  is  the  average  of  all  temperatures 
for  26  days,  starting  with  June  27,  based  on  thermograph  readings  at 
2-hour  intervals  throughout  the  entire  period.  The  average  life  cvcle 
of  all  transforming  Grapholitha,  the  eg^  of  which  were  deposited  on 
that  same  date,  was  32.3  days;  and  the  average  temperature  recorded 
for  that  period,  aa  indicated  by  the  dotted  temperature  line  on  June 
27,  was  73.2°  F.  This  is  the  average  of  all  temperatures  for  32.3  days 
starting  with  June  27. 

SPRING   EMERGENCE   OF  HIBERNATING   PARASITES  AND   MOTHS 

It  has  previously  been  pointed  out  by  the  writer  [S)  that,  in  the 
vicinity  of  Riverton,  N,  J.,  adults  of  Macrocentrus  ancylimrus  emerge 
sufficiently  early  in  the  spring  under  field  conditions  to  attack  ihe 
first  fruit-moth  larvae  which  enter  twigs. 

During  the  winter  of  1927-28  Grapholitba  larvae  which  had  been 
subjected  to  parasitism  by  Macrocentrus  in  the  insectary  during  the 
fall  of  1927  were  allowed  to  hibernate  outdoors  exposed  to  natural 
conditions  of  temperature  and  weather.  The  larvae  had  constructed 
cocoons  in  narrow  strips  of  corrugated  straw  paper  which  were  fimdy 
tacked  in  open  screen  cages,  identical  with  one  of  the  types  of  cages 
(fig.  10)  employed  by  Peterson  and  Haoussler  (5)  in  conducting  spring- 
brood  emergence  studies  of  the  oriental  fruit  moth.  Two  cages,  each 
containing  approximately  230  cocoons,  were  hung  on  a  post.  One 
cage  was  placed  on  the  south  side  of  the  post,  as  close  to  the  ground  as 
possible,  and  the  other  was  placed  on  the  north  side  of  the  post ,  about 
5  feet  above  the  ground.  Previous  experiments  with  hibernating 
oriental  fruit  moths  and  codling  moths  had  shown  that  the  larvae  in 
cages  placed  in  these  two  positions  were  subjected  to  the  two  extremes 
of  temperature  and  sunlight  during  the  spring  to  which  lar\ae  nor- 
mally hibernating  on  the  trunks  of  trees  in  the  orchard  are  exposed, 
and  that,  consequently,  the  earliest  and  latest  emergence  of  adults  in 
the  spring  occurs  in  the  south-low  and  north-high  cages,  respectively. 

As  had  been  expected,  the  first  einci^ence  of  parasites  in  the  spring 
of  1928  occurred  in  the  south-low  cage,  and,  as  a  matter  of  fact,  all 
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the  parasites  in  this  cage  had  emerged  two  days  before  emei^ence 
began  in  the  north-high  cage.  The  first  adult  Macrocentrus  appeared 
in  the  south-low  cage  on  May  11,  the  peak  of  emergence  (that  is,  the 
date  on  which  50  per  cent  had  emerged)  occurred  on  May  17,  and  the 
last  parasite  emerged  on  May  19.     In  the  north-high  cage,  first  erner- 
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FiGUKK  9.— Comparative  average  life  cycles  of  transforminK  individuals  of  Maerocentrtu  ancffliroruM 
(solid  line)  and  Omphoiitha  molesta  (dotted  line)  with  corresponding  average  temperatures  in 
1028.  The  life  cycles  and  temperatures  are  indicated  as  explained  in  the  legend  of  Figure  8  and 
in  the  text 

gence  was  on  May  21,  the  peak  of  emergence  was  reached  on  May  24, 
and  the  last  emergence  occurred  on  June  12. 

Two  similar  cages  containing  unparasitized  larvae  of  the  host 
species  had  been  placed  in  corresponding  positions  on  a  near-by  pole. 
The  first  adult  moth  emerged  in  the  south-low  cage  on  April  8,  the 
peak  of  emergence  in  this  cage  was  reached  on  April  30,  and  last 
emergence  occurred  on  May  7.     In  the  north-high  cage  the  first  moth 
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emerged  on  May  8,  the  peak  of  emergenre  occurred  on  May  16,  and 
the  lost  moth  emerged  on  June  12. 

By  combining  the  emergence  data  from  the  south-low  and  north- 
high  cages,  in  the  case  of  ooth  the  parasite  and  the  moth,  a  general 
idea  is  obtained  of  the  spring  emer- 
gence of  the  two  insects  elosely 
approximating  that  which  normally 
occurs  in  the  peach  orchards,  assum- 
ing th»t  hibernating  cocoons  under 
natural  conditions  are  more  or  less 
evenly  distributed  in  these  two  ex- 
treme and  all  intermediate  locations.' 
The  comparative  emergence  of 
the  parasite  and  the  host  species  in 
ihe  outdoor  cages  and  in  the  insec- 
tar\-  during  the  spring  of  1928  is 
jlio\i-n  in  Figure  1 1 .  The  solid  lines 
represent  parasite  emergence  and 
ihe  broken  lines  emergence  of  the 
molh.  The  dates  of  first  and  last 
emergence  are  indicated  on  the  baHc 
Hep  and  the  peak  of  the  triangle 
denotes  the  date  on  which  the  peak 
o[  emergence  was  reached  in  each 
instance. 

It  will  be  noted  that  in  the  out- 
doorcages  the  first  moth  emei^cd  on 
April  S,  more  than  a  month  earlier 
than  the  emergence  of  the  first  par- 
asite on  May  11.  Of  both  species, 
the  earliest  individuals  to  emerge 
were  males,  the  first  female  moth 
emerging  on  April  20,  which  was  25 
days  liefore  the  emergence  of  the 
lir^t  female  parasite  on  May  15. 
The  peak  of  moth  emergence  was 
reached  on  May  4,  which  was  19  days 
l*fore  the  peak  of  parasite  emer- 
gence on  May  2;i.  The  last  individ- 
uals of  both  parasite  and  host  spe- 
fies  emei^cd  on  June  12. 

Spring  emergence  was  consider- 
ably delayed  in  the  case  of  hibernat- 
ing cocoons  which  had  been  kept 
in  the  inaectary  throughout  the  ' 
»Tnter  and  spring.  As  shown  in 
f^igure  11,  the  first  moth  from  this 
material  emerged  on  May  10,  the  peak  of  emergence  was  reached  on 
.May  HO,  and  the  last  moth  emerged  on  July  1.  This  represents  a 
delay  of  32,  26,  and   1!)  days,  respectively,  as  compared  to  moth 
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emergence  in  the  outdoor  cages.  In  the  case  of  the  parasites  the 
delay  was  not  so  great.  Nevertheless  a  retardation  of  emergence 
occurred,  the  first  adult  (a  female)  appearing  on  May  19,  8  days  later 
than  the  first  parasite  emerged  in  the  outdoor  cages.  The  peak  of 
emergence  was  delayed  4  days,  being  reached  on  May  27;  and  the 
last  parasite  emerged  on  June  13,  only  1  day  after  the  last  individual 
emerged  in  the  outdoor  cages.  Thus  it  is  apparent  that,  in  the  case 
of  the  parasites  as  well  as  the  moths,  a  closer  approximation  to  the 
normal  spring  emergence  can  be  obtained  by  the  use  of  outdoor  hiber- 
nation cages.  In  the  insectary,  the  first  parasite  emerged  9  days  later 
than  the  first  moth.  The  peak  of  parasite  emei^nce,  however,  was 
reached  3  days  in  advance  of  the  peak  of  moth  emergence,  and  the 
last  moth  emerged  IS  days  later  than  the  last  parasite. 

SEASONAL  EGG  DEPOSmON 

A  comparison  of  the  periods  during  which  fruit-moth  eggs  and 
parasite  eggs  were  deposited  in  1927  and  1928,  from  which  transform- 
ing  and   wintering  individuals  of  Grapholitha   and   Macrocentrug 
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subsequently  emei^ed,  is  presented  in  Figure  12.  The  dates  ol 
which  the  first  and  last  ^ggs  producing  transforming  and  wintering 
individuals  were  deposited  are  indicated  in  each  instance  by  the  range 
of  the  horizontal  lines,  the  broken  and  solid  lines  representing  the 
fruit^moth  eggs  and  parasite  e^s,  respectively. 

In  1927,  the  first  Grapholitha  eggs  of  the  season  were  deposited  in 
the  insectary  on  April  23  by  females  which  emerged  in  outdoor  cages, 
but  the  first  eggs  on  which  developmental  records  were  kept  in  con- 
nection with  the  parasite  studies  were  deposited  on  June  8.  The 
Inst  eggs  that  produced  transforming  moths  were  deposited  on 
August  23.  The  first  e^s  producing  wintering  Grapholitha  were 
deposited  on  July  27.  Thus  both  transforming  and  wintering  fniit 
moths  developed  from  eggs  deposited  between  July  27  and  August  23, 
inclusive.  The  last  eggs  that  produced  wintering  Grapholitha,  which 
were  also  the  last  e^s  of  this  species  laid  that  season,  were  deposited 
on  September  24. 

Since  it  was  not  possible  to  begin  the  parasite  life-history  studies 
in  1927  until  adults  of  the  first  brood  began  to  emerge  from  parasitized 
host  larvae  collected  in  the  field,  the  exact  date  on  which  the  first 
parasite  eggs  of  that  season  were  deposited  is  not  known.  However, 
Ihe  first  Grapholitha  larvae  found  in  peach  twigs  in  the  orchard  that 
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#ason,  which  were  found  on  May  11,  were  pHrasitized  by  Macro- 
nntrus  ancylirorus.  Therefore,  it  is  certain  that  female  parasites  had 
emerged  from  hibernating  material  and  deposited  eg^s  in  the  field 
bv  that  date.  The  parasite  studies  in  the  inseotary,  which  were 
started  with  the  deposition  of  the  first  eggs  of  the  second  brood  on 
June  27,  showed  that  the  last  parasite  eggs  that  produced  trans- 
forming parasites  were  deposited  on  September  15.  The  first  eggs 
[hat  produced  wintering  parasites  were  deposited  on  August  21. 
Thus,  parasite  eggs  deposited  between  August  21  and  September  15, 
incliiaivo,  produced  both  transforming  and  wintering  Macrocentrus. 
The  last  parasite  eggs  of  the  season,  the  progeny  of  which  survived 
liibemation  and  emei^eii  as  adults  the  following  spring,  were  deposited 
OQ  November  2. 

In  1928  it  was  possible  to  begin  the  studies  in  the  insectary  with 
both  moths  and  para-sitcs  that  emerged  from  hibernation  in  outdoor 
oages.    The  first  GraphoJitha  eggs  were  deposited  on  April  25,  and 
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the  last  eggs  from  wliich  transforming  fruit  moths  developed  were 
deposited  on  August  25.  Eggs  producing  wintering  Grapholitha 
Kpre  deposited  from  August  2  to  September  11,  inclusive.  Both 
iraiisforming  and  wintering  Grapholitha  developed  from  eggs  de- 
posited from  August  2  to  August  25,  inclusive. 

E^s  that  produced  transforming  parasites  in  1928  were  deposited 
from  May  16  to  September  10,  inclusive,  and  eggs  producing  wintering 
parasites  were  deposited  from  August  26  to  October  16,  inclusive. 
Both  transforming  and  wintering  Macrocentrus  developed  from 
parasite  eggs  deposited  between  August  26  and  September  10, 
inohisive. 

NUMBER   OF   GENERATIONS 

Five  generations  of  Macrocenirux  ancyli'onis  occurred  during 
fach  of  the  seasons  of  1927  and  1928.  The  dates  on  which  the  first 
^s  of  each  brood  were  deposited  during  each  season  are  indicated  in 
figure  12.  The  period  of  egg  deposition  for  each  brood  in  1^28  is 
"Iso  shown,  being  indicated  by  (he  slanting  line  terminating  at  the 
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date  on  which  the  last  egg  was  laid.  Similar  records  were  not  avail- 
able for  1927. 

In  1927  the  first  and  second  broods  were  entirely  transforming. 
All  of  the  third-brood  eggs,  except  a  few  of  the  latest  ones  deposited, 
produced  transforming  parasites.  About  two-thirds  of  the  eggs  of 
the  fourth  brood  produced  transforming  individuals,  and  the  re- 
mainder produced  wintering  ones.  The  fifth  brood  was  entirely  a 
wintering  one.  There  were  only  four  generations  of  the  host  species 
during  that  season. 

In  1928  the  first  three  broods  of  parasites  were  entirely  transform- 
ing. Brood  4  contained  a  decided  majoritv  of  transfonning  indivi- 
duals, and  brood  5,  except  for  a  few  from  tne  very  earliest  eggs  that 
were  deposited,  produced  wintering  individuals.  A  period  of  about 
two  weeks  elapsed  between  the  time  of  deposition  of  the  last  eg^  of 
the  first  brood  and  the  first  eggs  of  the  second  brood  in  1928.  This 
was  due  to  the  fact  that  practically  all  the  female  parasites  which 
emera^ed  in  the  spring  from  hibernating  material  had  died  by  the 
middle  of  June,  and  as  an  average  life  cycle  of  41.3  days  was  required 
for  development  of  the  earliest  mdividuals  of  the  first  brood,  eggs  of 
which  were  deposited  on  May  16,  first-brood  adults  did  not  begin  to 
emerge  until  about  June  26.  Thus,  female  parasites  were  not  present 
in  the  insectary  to  deposit  eggs  from  June  11  to  June  26.  A  decided 
decrease  in  parasitism  by  Alacrocentrus  ancylivorus  also  occurred  in 
the  field  during  this  same  period  in  1928,  as  indicated  by  weeklv  col- 
lections of  Grapholitha  larvae  from  infested  peach  twigs.  "These 
data  have  been  presented  in  tabular  form  by  the  writer  (^,  p.  373), 
Parasitism  by  this  species,  which  had  reached  a  peak  of  49.9  per  cent 
in  the  field  at  the  collection  of  Mav  29-June  1 ,  gradually  decreased  to 
a  minimum  of  17.9  per  cent  for  the  period  June  19-20.  It  then  in- 
creased to  29.5  per  cent  for  the  period  June  26-28,  and  the  following 
week,  July  3-5,  it  jumped  to  the  high  peak  of  the  season,  67.9  percent. 
Since  the  twigs  were  neavily  infested  by  larvae  of  the  host  species 
throughout  this  entire  period  it  is  evident  that  the  decrease  in  para- 
sitism in  the  field  was  also  due  to  a  scarcity  of  female  parasites  during 
the  two  weeks  immediately  preceding  the  emergence  of  first-brood 
adults  late  in  June.  Five  complete  or  partial  generations  of  the  host 
species  occurred  in  1928. 

HIBERNATION 

MacrocerUrus  an<^ylworus  hibernates  as  a  first-instar  larva  within 
the  body  of  the  full-grown  hibernating  host  larva.  In  the  spring  of 
1929,  a  few  weeks  before  wintering  parasite  larvae  would  begin  to 
emerge  from  the  host  larvae,  a  number  of  hibernating  larvae  of  the 
oriental  fruit  moth  that  had  been  parasitized  by  M.  ancylivorus  the 

Erevious  fall  were  dissected.  Each  Grapholitha  larva  contained  one 
ve  first-instar  parasite  larva  and,  in  most  instances,  also  several  head 
capsules  and  bodies  of  dead  parasite  larvae.  Measurements  of  the 
head  capsules  of  the  dead  parasite  larvae  showed  them  to  be  of  the 
same  instar  as  the  live  ones. 

During  both  1927  and  1928  a  considerable  number  of  parasite 
larvae  reached  the  cocoon  stage  late  in  the  fall  but  failed  to  emerge  as 
adults.  Such  cocoons  were  allowed  to  go  through  the  winter  undis- 
turbed in  order  to  ascertain  whether  any  individuals  might  success- 
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fully  htbeniate  within  the  parasite  cocoon.  In  no  instance  did  adults 
emei^e  in  the  spring  from  parasite  cocoons  spun  the  previous  fall. 
The  ninjority  of  these  cocoons,  when  opened,  were  found  to  contain 
liwd  pupae,  which  suggests  that  these  individuals  pupiited  lute  in  the 
fill  but  were  unable  to  survive  the  sudden  drops  in  temperature  which 
occurred  before  they  could  emerge. 

Considerable  mortality  after  the  parasite  cocoon  stage  was  reached 
also  occurred  in  parasites  which  survived  hibernation  within  the  host 
und  reached  the  cocoon  stage  in  the  spring.  In  1928  and  1!)29  riO  and 
r-S  per  cent,  respectively,  of  the  hibernating  parasites  that  emerged 
from  the  host  and  spun  cocoons  in  the  spring  failed  to  emerge  as 
idults.  Subsequent  examination  of  these  did  not  reveal  the  cau.*e  of 
dealh,  although  it  was  found  that  the  majority  had  died  as  prepupae. 

SUMMARY 

Macrocentru9  ancyllrorus  Koh.  is  an  important  parasite  of  the 
(irienlal  fruit  moth  in  the  vicinity  of  Riverton,  N.  J.  A  closely  related 
species,  Af.  (leticatus  Cress.,  is  parasitic  on  the  same  host  species,  but 
adults  of  ancylivorus  and  delicatum  have  distinguishing  characters  by 
irliich  li^"ing  specimens  may  be  separated. 

X  ^ater  percentage  of  female  than  of  male  parasites  is  produced 
Then  larvae  of  the  oriental  fruit  moth  and  larvae  of  the  strawberry 
lesf  roller  are  parasitized  by  Macrocentrw  ancyliroms  in  the  field.  A 
insistently  greater  proportion  of  females  does  not  always  occur 
«hen  parasitism  takes  place  under  insectary  conditions. 

Tlie  average  longevity  of  adult  parasites  of  both  sexes  confined 
logptlier  in  cages  is  6.7  days;  the  average  for  unfertilized  females 
ronfined  alone  is  17.9  days,  and  for  males  confined  alone,  10.3  days. 

Oiiposition  is  possible  only  when  the  larva  of  the  host  species  is  in 
1  position  in  which  it  can  not  escape  the  ovipositor  of  the  female 
pirasite.  Superparasitism  occurs,  but  only  one  parasite  larva 
smives. 

L'nfertilized  females  produce  only  males. 

Fruit-moth  larvae  of  all  sizes  are  subject  to  attack  by  this  parasite. 
Psrssitism  in  the  field  occurs  cliiefly  in  larvae  of  the  early  broods 
rtich  feed  in  peach  twi^. 

.Vs  many  as  40  offspring  have  been  produced  by  a  single  female  of 
Macrocenlms  ancyllrorus  under  insectary  conditions. 

The  transforming  parasite  larva  eiiiei^es  from  the  host,  on  an 
'verage,  3  days  after  the  Grapholitha  larva  would  normally  have 
pupated,  and  feeds  on  it  for  12  to  18  hours.  Wintering  parasite 
lanap  emei^e  from  the  host  larvae  in  the  spring  and  require  an  aver- 
i^f  of  2  days  for  feeding.  About  24  hours  are  requii-ed  foi'  formation 
t''  the  parasite  cocoon.  The  combined  prepupal  and  pupal  period 
averages  15.2  days  for  transforming  parasites  and  38.5  days  for  win- 
lering  parasites.  The  average  life  cycle  of  transforming  and  winter- 
ing Macrocentrus  is,  respectively,  5.1  and  31  days  shorter  than  the 
average  Ufe  cycle  of  transforming  and  wintering  Grapholitha. 

Both  adult  parasites  and  moths  eniei^e  earlier  in  the  spring  from 
lirvae  which  hibernate  in  outdoor  cages  than  from  larvae  which 
iiit*mate  in  the  insectary.  In  outdoor  cages  the  spring  emergence 
"f  the  moths  occurs  considerably  earlier  than  the  spring  emergence  of 
'he  parasites. 
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During  late  summer  and  early  fall  there  is  a  period  during  whidil 
flg^  deposited  by  Macrocentnis  and  by  Grapholitha  may  prodacs' 
Mth  transforming  and  wintering  progeny. 

There  were  five  generations  of  this  parasite  in  the"  RiTerton- 
Moorestown  area  in  1927  and  in  1928. 

Macrocentrus  Mbeniates  as  a  first-stage  larva  within  the  full-grown 
hibernating  larva  of  the  oriental  fruit  moth.  Many  parasite  cocoons 
that  are  constructed  late  in  the  fall  and  in  the  spring  fail  to  produce 
adult  parasites  owing  to  mortaUty  of  the  prepupae  and  pupae. 

LITERATURE   CITED 

(1)  DHiQaEM,  B.  F.,  snd  Pepper.  B.  B. 

1931.    1IACROCENTRD8    ANCTLIVORA    ROHR.    AND    U.    DEUCAT1T6    CREM.   DIS- 
TINCT SPECIES.     Ann.  Ent.  Soc.  Amer.  24:293-301,  illus. 

(2)  Fink,  D.  E. 

1926.  the  blologt  of  macrocentrus  ancylivoha  rouwer,  an  lupo*- 

;   [AS 


L.).     Jour.  Agr.  Research  32:1121-1134,  illiw. 


(3)  Haedssler,  G.  J. 

J930.    PAKABITES    or    THE    OBIBNTA 

PEACH    MOTH.    LA8PBTRESIA   MOLESTA 

B08CK,  IN  NORTH  AMERICA.     Jour.  AgT.  RcBearch  41:365-377, 

iUus. 

(4)  Peterson,  A.,  and  Haedsslbh,  G.  J. 

1926.    THE  ORIENTAL  PKACH  MOTH. 

U.  S.  Dept.  Agr.  Circ.  395.  28  p.,  Uiu*. 

(5)  and  Habussler,  G.  J. 

INO-BROOD    EHEROEMCE    OP    ORIENTU 

H  MOTHS   BY  VABIOtJS   MBTHOBS.      Jour. 

and  HAEITBS1.EX,  G.  J. 

illus. 

1930.  LIFE  bistort  op  the  oriental  peacb  moth  at  biverton.  n.  J.,  ct 

.     U.  S.  Dept.  Agr.  Tech.  Bul.  1S3,38 

p.,  illus. 

(7)    ROHWER,  S.  A. 

1923.    A  NEW  MACROCENTR08  REARE 

D  PROM  THE  STRAWBERRY  LEAF-EOLLKK 

(hymenopteha,  BBACONID 

*E).     Ent.  Soc.  Wash.  Proc.  23:168. 

(8)  Stearns.  L.  A. 

1928.    THE   LARVAL   PARASITES   OF   T 

HE   ORIENTAL   PEACH    UOTH    CLASPETXE- 

6IA   MOLESTA   BOSCK)    WITH 

SPECIAL   REFERENCE   TO    THE  DIOLOOT 

■ORA   ROHWER.       N.    J.    AgT.   Espt.  SW. 

Bul.  460,  24  p.,  iUuB. 

I 


A-*  JS 


i    r  ^ 


van  den  Schrijver 


Aanteekenitig  otntrent  ttiuskieten  (11), 

DOOR 

Dr.  J.  HAOA. 

(Centraal  Milltair  Geneeskundig  LaboratoriumJ 


•►•^ 


Overgedrukt  nil  het 
Geneeskundig    Tijdschrift   voor  Nederlandsch- India, 

Afl.  5  Deel  64. 


Javasche    Boekhandel    &    Drukkerij 
Batavia  :— :  1924 


r 


/  A 


Aanteekening  otntretit  ttiuskieten  (II)  % 

DOOR 

Dr.  J.  HAQA. 

(Centraal  Militair  Geneeskundig  Laboratorium.) 


I.  Anophelinen: 

A.  NiEUWE  VINDPLAATSEN. 

Een  opgave  van  de  vindplaatsen  van  Anophelinen,  die 
nog  niet  vermeld  staan  in  den  tweeden  druk  van  Swel- 
lengrebel's  monographie,  evenmin  als  in  de  vorige  opgave  ') 
over  1922,  volgt  hieronder. 

Myzorhynchus  sinensis:  Java:  Tjitjoeroeg,  Gombong, 
Sumatra:  Blang  Pidie,  Blang  Kedjeren,  Takengon,  Sidika- 
lang,  Moeara  Tebo;  Borneo:  Bandjermassin ;  Celebes: 
Mamoedjoe. 

Myzorhynchus  barbirostris:  Java:  Gombong,  Magelang; 
Sumatra:  Moeara  Tebo,  Sidikalang,  Rau(Padang),  Langsa; 
Alor:  Kalabahi. 

Myzorhynchus  barbirostris  var,  pallidas:  Sumatra:  Sidi- 
kalang. 

Myzorhynchus  albotaeniatus :  S  u  m  a  t  r  a :  Meulaboh,  Moeara 
Tebo. 

Myzorhynchus  umbrosus:  Sumatra:  Moeara  Tebo. 

Myzorhynchus  novumbrosus:  Sumatra:  Moeara  Tebo. 

Stelhomyia  aitkeni  var,  ins.  florum:  Alor:  Kalabahi. 

Myzomyia  ludlowi:  Java:  Ambarawa;  Sumatra: Bireuen; 
Alor:  Kalabahi;  Ceram:  Piroe;  Ternate. 

Myzomyia  rossii  Java:  Soemedang,  Gombong,  Magelang; 
Sumatra:  Lokop;  Celebes:  Mamoedjoe;  Alor:  Kalabahi. 


.    Vervolg  op   het   gelijkluidende  artikel,  verschenen  in  het  Ge- 
'i   ikundig  Ti/dschrift  voor  Neder/andsch-Indie,  afl.  4,  Dcel  63. 


Myzomyia  vaga:  Java:  Soemedang,  Gombong *)> Malang; 
Poeloe  We:  Sabang;  Sumatra:  Blang  Pidie,  Sidikalang; 
Padang,  Moeara  Tebo;  A I  or:  Kalabahi. 

Myzomyia  aconlta:  Java:  Soemedang,  Gombong,  Mage- 
lang;  Sumatra:  Blang  Kedjeren;  A I  or:  Kalabahi. 

Myzomyia  minima:  Java:  Gombong;  A  lor:  Kalabahi. 

Cellia  kochii:  Java:  Magelang;  Billiton;  Sumatra: 
Langsa,  Lokop,  Sidikalang,  Moeara  Tebo. 

Neomyzomyia  tesselata,  Theo.  ( =  Neomyzomyia  punctulaia 
Swellengrebel):  Java:  Magelang:  S  u  m  a  t  r  a :  Moeara  Tebo. 

Neomyzomyia  leucosphyra:  Sumatra:  Moeara  Tebo. 

Neomyz.  leucosphyra  var.  hacker i:  Sumatra:  Moeara 
Tebo;  Celebes:  Mamoedjoe. 

Nyssorhynchus  maculatus:  Java:  Noesakambangan ;  Su- 
matra: Blang  Kedjeren,  Takengon,  Sidikalang;  A! or: 
Kalabahi. 

Nyssorhynchus  fuliginosus:  Java:  Gombong,  Ambarawa, 
Magelang ;  Sumatra:  Lokop,  Blang  Kedjeren,  Moeara  Tebo. 

Nyssorhynchus  jamesl:  Sumatra:  Moeara  Tebo. 

B.  Eeniqe  bijzonderheden  betreffende  enkele  soorten. 

Myzorhynchus  sinensis:  Reeds  vroeger  werd  opgemerkt, 
dat  bij  deze  soort  de  banden  op  de  palpen  vaak  onduide- 
lijk  zijn  en  dan  ternauwernood  den  naam  „banden"  mogen 
dragen  ').  Echter  vertoonen  vele  exemplaren  van  het  type 
slechte  twee  (nl.  de  het  meest  apicaal  gelegen)  witte  palp- 
ringen,  die  dan  bovendien  nog  dikwijis  onduideiijk  zijn. 
Evenwel  komt  het  ook  voor,  dat  die  2  witte  topringen  zoo 
breed  worden,  dat  ze  met  elkaar  versmelten,  waardoor  dan 
^^n  breede  apicale  band  ontstaat. 

De  vleugelteekening  laat  soms  maar  een  kleine  lichte  costa- 
plek,  bij  de  inmonding  der  subcosta,  zien,  weike  niet  op  de 

0     Daaronder  begrepeii:  Dapoeii  en  Petemon. 

')     Ziet:  Extract  uit  het  Jaarverslag  van  het  Centraal  MiUtair  Ge- 

neeskundig  Laboratorium  over  het  jaar  \92\,  Geneesk.Tijdschr, 

V.  Ned.'/ndi^\  afl.  3,  Deel  62,  1922,  p.  339. 


Istclong.  overgrijpt,  hetgeen  volgens  Swellengrebel  ken- 
merkend  is  voor  de  var.  vanus,  terwijl  dan  toch  de  lichte 
banden  op  de  tarsi  der  achterpooten  smal  zijn  en  daarin  dus 
overeenkomen  met  de  teekening  bij  het  type. 

Myzorhynchus  barbirostris  en  Myzorhynchas  barbirostris 
mr.  pallidas:  De  Myzorh.  barbirostris  blijkt  aan  eenige 
variaties  onderhevig  te  zijn,  te  oordeelen  naar  de  exemplaren 
in  de  verzameling  van  het  Centraal  Militair  Geneeskundig 
Laboratorum  die  interessante  verschillen  opieveren. 

Als  het  type  van  den  Af.  barbirostris  willen  we  die  soort 
beschouwen,  waarbij  de  ventrale  gedeelten  der  segmenten 
2-7  van  het  abdomen  der  imagines  witte  mediane  schubben 
(ter  weerszijden  vlak  naast  de  middellijn)  vertoonen. 

De  daarop  voorkomende  variaties  willen  we  nu  kort  be- 
schrijven : 

1.  Bij  de  meest  voorkomende  variatie  vinden  we,  behalve 
de  mediane  ventrale  witte  schubbundels,  ook  fraaie  laterale 
witte  schubben  op  de  abdominale  segmenten  2-7,  in  &&n  rij 
of  eenige  (2-3)  lengte-rijen.  (Vele  exemplaren  van  Weltevre- 
den,  Qombong  en  Magelang  (Java),  Lokop  en  Sidikalang 
(Sumatra)  en  Mamoedjoe  (Celebes))....  varietas  1. 

2.  Abdominale  schubben  teekening  als  onder  1  beschre- 
ven,  maar  bovendien  op  het  ventrale  basale  deel  van  het 
8ste  segment,  ter  weerszijden  der  mediaanlijn  (en  distaal 
van  de  beide  zwarte  schubbenbundels  op  den  top  van  het 
7de  abd.  segm.)  een  bundel  goudgele  schubben.  (Het  exem- 
plaar  met  deze  variCteit  (N°.  3443)  is  afkomstig  van  Mamoe- 
djoe (Celebes)  en  heeft  bovendien  nog  een  afwijkende 
pootenteekening:  de  femora  en  tibiae  namenlijk  zijn  door 
de  vele  er  op  aanwezige  witte  schubben  fraai  gespikkeld. 
Bij  het  type  zijn  de  pooten  (behalve  de  lichte  banden)  don- 
kerbruin varietas  2. 

3.  Abdomen  ventraal  zonder  witte  schubben,  noch  mediaan, 
noch  lateraal,  op  2de-7de  segment varietas  3. 

Van  deze   varifiteit  bezit  het  C.M.G.L.  twee  exemplaren, 


nl.  een  ?  exemplaar  van  Amboina  (N°.  1 25)  en  een  rf  exem- 
plaar  van  Boelongan  (Borneo,  N^.  2314).  Beide  vertoonen 
het  typische  barbirosiris-kenmerk  van  Rodenwaldt  (een 
groep  zilverwitte  schubben  met  3-4  haren  op  den  achter- 
beugel).  Bovendien  is  van  het  tweede  exemplaar  tevens  de 
larvehuid  in  canadabalsem  gemonteerd  en  de  prachtige 
typische  volkomen  waaiers  op  de  abdominale  segmenten  3-7 
bewijzen  ook,  dat  deze  huid  niet  van  een  umbrosus-larve 
afkomstig  kan  zijn.  Dat  ze  evenmin  afkomstig  is  van  den 
Af.  barb.  v.  pallidus  bewijzen  de  zijclypeusharen,  waaraan 
we  een  45-50  takjes  hebben  kunnen  tellen  (de  larve  der 
var,  pallidus  heeft  immers  zijclypeusharen  met  17  of  minder 
takken).  Dit  laatste  kan,  wegens  het  gemis  van  de  larvehuid, 
niet  bewezen  worden  voor  het  $  exemplaar  van  Amboina, 
waar,  zooals  bekend,  ook  de  var.  pallidus  voorkomt. 

In  aansluiting  aan  deze  3de  vari^teit  moeten  we  den  Af. 
barbirostris  var,  pallidus  bespreken. 

SwELLENGREBEL  *)  zegt  hiervan: 

„De  imago  dezer  varifiteit  is  duidelijk  kleiner  dan  die  van 
het  type,  de  lichaamslengte  der  eerste  is  niet  veel  meer  dan 
de  helft  van  die  van  het  laatste.  De  kleur  is  ook  duidelijk 
lichter.  Waar  men  bij  barbirostris  aan  den  vieugeltop  een 
lichte  piek  vindt  aan  de  inmonding  der  derde  long.,  is  deze 
bij  de  var.  pallidus  doorgetrokken  van  af  de  inmonding  van 
den  ondertak  der  2de  long,  tot  aan  die  van  den  boventak 
van  de  4de  long.  De  lichte  costapiek  bij  de  inmonding  der 
subcosta  is  bij  de  varifiteit  grooter  dan  bij  het  type". 

De  twee  in  de  verzameling  aanwezige  (cf  en  ?)  exempla- 
ren,  afkomstig  van  Noesakambangan  (ontvangen  van  Prof. 
Rodenwaldt),  zijn  wel  duidelijk  kleiner  dan  het  type,  maar 
het  zijn  uit  larven  gekweekte  en  na  het  opprikken,  voor 
zoover   het  abdomen  betreft,  sterk  geschrompelde  exempla- 

*)  Ziet:  De  Anophelinen  van  Nederlandsch-Oost-Indig,  2<ie  dr  I92I 
(p.  120).  en  Geneesk.  Tijdschr.  v.  Ned.-Indii,  1919,  Dcei  59,  1««  afl. 
Eenige  voor  Nederlandsch-!ndi6  nieuwe  Anophelinen,  p.  8-9. 


ren.  Daarentegen  beschikt  het  Centraal  Militair  Geneeskundig 
Laboratorium  ook  over  27  exemplaren  van  Sidikalang  (15cf 
en  12  $),  bijna  alle  door  den  Off.  v.  Gez.  J.  Tjakkes  uit 
larven  gekweekt,  weike  laatste  door  hem  als  var,  pallidas 
gedetermmeerd  waren.  Vele  zijn  ook  kleiner  dan  het  type^ 
indien  we  de  exemplaren  daarvan  in  de  natuur  vangen, 
hijna  de  helft  (13)  echter  even  groot  of  nagenoeg  even  groot 
als  het  type, 

Wat  nu  de  grootte  betreft,  moeten  we  opmerken,  dat  het 
bekend  is,  dat  bij  het  kweeken  uit  larven  van  eenzelfde 
soort  zeer  verschiilend  groote  imagines  kunnen  verkregen 
worden,  al  naar  gelang  de  larven  reeds  hun  volkomen  wasdom 
bereikt  hadden,  dan  wei  zich,  door  het  verplaatst  worden  in 
onnatuurlijke  en  ongunstigere  omstandigheden,  voortijdig 
verpoppen  en  dientengevolge  als  veel  kleinere  imagines  uit- 
komen. 

Waar  bij  de  beschrijving  van  de  imago  van  de  M.  barb,  v. 
pallidus  SwELLEOREBEL  niets  opmerkt  over  het  abdomen, 
zou  verondersteld  kunnen  worden,  dat  de  pallidus  66k  witte 
schubben  op  de  ventrale  abdominale  segmenten  2-7  zou  ver- 
toonen.  Bij  de  twee  exemplaren  van  Noesakambangen  viel 
echter  terstond  het  totaal  ontbreken  der  witte  sctiubben  op. 
De  heer  Rodenwaldt  bleek  dit  eveneens  reeds  opgemerkt 
te  hebben  bij  al  zijn,  uit  larven  gekweekte,  exemplaren  van 
Noesakambangan. 

Bij  alle  27  uit  Sidikalang  ontvangen  imagines,  welker 
larven  door  Dr.  Tjakkes  als  barbirostris  var.  pallidus  ge- 
determineerd  waren,  ontbraken  eveneens  de  witte  sctiubben 
op  de  ventrale  abdominale  segmenten  getieel.  Dat  in  Sidika- 
lang de  echte  var  pallidus  voorkomt,  bewijzen  voorts  de 
vele  vandaar  in  December  1923  ontvangen  typische  larven, 
wier  zijclypeusharen  een  tiental  *)  takken  vertoonen,  terwijl 
de  middenclypeusharen  vlak  bij  elkaar  staan.  Daarnaast  komt 

')  Dit  aantai  wisselt  bij  de  door  onsdaaropnagekekeii  exemplaren 
tusschen  8  en  15. 


in  Sidikalang  ook  de  barbirostris  voor,  mogelijk  het  type 
(waarvan  we  echter  nog  geen  exemplaren  hebben  ontvangen), 
maar  zeker  de  boven  beschreven  varietas  1  (met  mediane  en 
laterale  witte  schubben  op  2de-7cle  abdominale  segmenten). 

De  bestudeering  van  20  geheel  onbeschadigde  exemplaren 
uit  Sidikalang  (10  cf  en  10  $)  en  van  het  eene  onbescha- 
digde cf  exeniplaar  van  Noesakambangan  leverde  het  vol- 
gende  op: 

1^.  bi]  bijna  de  helft  der  exemplaren  was  de^roo/fegelijk 
aan  die  van  het  type  (ziet  ook  p.  5); 

2^.  bij  geen  der  exemplaren  is  de  kleiir  duidelijk  lichter 
dan  die  van  het  type^  integendeel,  volkomen  gelijk  te  noemen ; 

3°.  wat  betreft  de  teekening  van  den  vleiigeltop: 

a.  constant  aanwezig  (bij  alle  21  txtmplaven)  was  de  licfite 
franjeplek  bij  de  inmonding  van  den  boventak  der  2de  long. 

(Op  dit  kenmerk  werden  talrijke  barbirostris-exemplaren 
(type  en  var.  1-3)  nagekeken,  maardeze  vertoonden  slechtsin 
een  minderheid  der  gevallen  deze  lichte  plek.)  Alleen  was  de 
grootte  der  plek  verschillend ;  bijna  steeds  was  ze  vrij  smal 
en  duidelijk  door  een  zwart  franjegedeelte  gescheiden  van  de 
daar  boven  gelegen  lichte  plek  bij  de  inmonding  van  de  Ute 
long,  in  de  costa.  Bij  twee  cf  's  echter  waren  deze  beide  plek- 
ken  bijna  versmolten,  door  verbreeding  der  plek  in  kwestie. 

b.  de  lichte  plek  bij  de  inmonding  der  3de  long,  wisselt 
in  grootte:  ze  strekt  zich  nl.  uit: 

<x.  van  de  inmonding  der  3de  long,  tot  de  inmonding  van 
den  boventak  der  4(le  long,  in  de  costa  bij  8  exemplaren, 
d.i.  38^/o; 

p.  van  even  voor  de  inmonding  der  3de  long,  tot  de  in- 
monding van  den  boventak  der  4de  long,  in  de  costa  bij  9 
exemplaren,  d.i.  43°/o; 

y.  van  de  inmonding  van  de  3de  long,  tot  voorbij  de 
inmonding  van  den  boventak  der  4cle  long.  (nl.  tot  midden 
tusschen  den  boven-  en  ondertak  der  4de  long.)  bij  3  exem- 
plaren, d.i.  147o; 


i.  over  de  inmondingsplaats  der  3de  long,  bij  1  exemplaar 

(d)  d.J.  5^'o. 

De  onder  x,  /3  en  r  vallende  exemplaren  komen  dus  goed 
overeen  met  het  als  normaal  (ziet  boven)  door  Swellen- 
GREBEL  voor  de  var.  pallidas  beschrevene,  en  hiertoe  behooren 
dan  ook  bijna  al  onze  exemplaren  (20  van  de  21).  Slechts 
een  exemplaar  geeft  een  teekening  te  zien,  gelijk  die  bij  het 
type  voorkomt. 

c.  de  lichte  costa-plek  bij  de  inmonding  der  subcosta  is 
dikwijls  even  smal  als  bij  het  type, 

Uit  het  bovenstaande  willen  we  slechts  besluiten,  dathet 
ons  nu  onmogelrjk  is  geworden  om  met  volkomen  zekerheid 
de  imagines  van  barb.  var.  pallidas  te  onderscheiden  van 
die  der  var.  3  (ziet  boven).  Waar  de  grootte,  kleiir,  teekening 
van  abdomen  en  vleugel  geheel  kunnen  overeenkomen,  zal 
men  het  vraagstuk  van  een  anderen  kant  dienen  op  te  iossen, 
nl.  door  zooveei  mogelijk  barbirostris-larven  te  verzameldn 
en  onder  zoo  gunstig  mogelijke  omstandigheden  uit  te  broeden, 
zoodat  we  naast  de  imagines  ook  de  daarmede  correspondee- 
rende  larvehuiden  bewaren  kunnen.  Het  is  mogelijk,  dat  dan 
blijken  zai  dat  de  lichte  plek  bij  de  inmonding  van  den 
boventak  der  2de  long,  constant  of  nagenoeg  constant  aanwezig 
is  bij  de  var.  pallidas,  en  veel  zeldzamer  bij  het  type  zal 
voorkomen. 

Dat  de  var.  pallidas,  op  grond  van  den  van  het  type 
afwijkenden  bouw  der  zijclypeusharen  in  het  larve-stadium, 
zeker  met  meer  recht  dan  de  bovengenoemde  andere  variC- 
teiten  als  echte  varieteit  opgevat  kan  worden,  willen  we  ook 
niet  betwijfelen.  Gemakshalve  hebben  we  de  bovengeschetste 
afwijkingen  bij  de  imagines  als  varifiteiten  opgenoemd,  zon- 
der  te  willen  beweren,  dat  ook  reeds  in  het  larve-stadium 
afwijkingen  zouden  voorkomen. 

De  imagines  der  3  varifiteiten  en  de  29  exemplaren  van 
de  var.  pallidas  hebben  we  bovendien  nog  nagekeken  op 
het  door  Rodenwaldt  voor  den  M,  barbirostris  als  typisch 
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kenmerk  aangegeven  voorkomen  van  zilverwitte  schubben 
(van  6-20)  en  3-4  haren  op  den  achterbeugel.  Evenals 
voor  het  type  ging  ook  voor  deze  exemplaren  het  kenmerk 
zonder  uitzondering  op.  Daar  nu  het  door  Swellengrebel  in 
zijn  monographie  (1921,  p.  116)  aangegeven  „beslissend  ken- 
merk: witte  schubben  ventraal  op  abdominaal  segment  2-7" 
bij  de  imagines  der  var,  3  en  var.  pa/Z/rfas  ontbreekt,  terwijl 
Rodenwaldt's  kenmerk  nooit  in  den  steek  laat,  komt  het 
ons  noodzakelijk  voor,  dit  laatste  kenmerk  het  eerst  te  noemen, 
en  daarna  als  tweede  te  vermelden,  dat  op  de  ventrale  ge- 
deelten  der  abdominale  segmenten  2-7  nagenoeg  steeds  v/it\e 
schubben  (ail^^n  mediaan  df  mediaan  ^n  lateraal)  voorko- 
men. Bovendien  moet  bij  de  beschrijving  der  imago  van  den 
Af.  barb.  var.  palildus  uitdrukkelijk  geconstateerd  worden, 
dat  deze  abdominale  witte  schubben  steeds,  daarentegen  de 
schubben  en  haren  op  den  achterbeugel  nooit  ontbreken, 
terwijl  de  grootte  en  kleur  der  imago  gelijk  kunnen  zijn  aan 
die  van  het  type. 

Verder  missen  de  volgende  soorten,  waarvan  zulks  in 
Swellengrebel's  monographie  hiet  vermeld  is,  de  schub- 
ben op  den  achterbeugel  geheel: 

Myzomyia  minima, 

Nyssorhynchus  jamesi, 

Nyssorhynchus  schiiffneri,  en  de 

Stethomyia  aitkeni  var,  insulae  florum. 

De  Myzorhynchus  gigas  en  de  Stethomyia  aitkeni  type 
ontbreken  nog  in  de  verzameling  en  konden  dus  op  dit 
kenmerk  niet  nagekeken  worden. 

Mzyomyia  ludlowi:  Deze  vertoont  bij  onze  exemplaren 
meermalen  van  het  type  afwijkende  vieugelteekeningen.  Vaak 
zijn  de  Iste  en  2de  groote  costaviek  (gerekend  van  af  de 
vleugelbasis)  versmolten  (exemplaren  van  Bireuen).  Zeer 
dikwijls  komt  de  vergrooting  van  de  vlekken  voor,  o.a.  op 
den  boventak  der  5cie  long,  (door  samenvloeiYng  der  2  ap. 
vlekken),  zoodat  deze  nagenoeg  geheel  zwart  is.  Verder  wijkt 


dc  palpenteekening  wel  eens  van  de  norm  af.  Swellen- 
GREBEL  zegt  immers  (1.  c,  p.  44):  „Palpen  donkerbruin,  de 
lichte  top  even  lang,  hoogstens  2  X  zoo  long  als  de  zwarte 
ring  er  onder."  (cursiveering  van  mlj,  H.)-  Nu  vertoont 
een  ?  Myzomyia  ludlowi  van  Koeta-Radja  (N^.  2036)  een 
lichten  palpentop,  die  2V2  X  zoo  lang  is  als  de  daaronder 
gelegen  zwarte  ring,  terwijl  een  $  exemplaar  van  Piroe 
(Ceram,  N^.  5098)  deze  afwijking  nog  overdrijft,  door  op 
beide  palpen  een  distalen  witten  top  te  vertoonen,  die  3  x 
zoo  lang  is  als  de  daaronder  gelegen  zwarte  ring.  Beide 
exemplaren  bezitten  verder  normaal  gevlekte  pooten  en  zijn 
dus  zeker  niet  tot  de  var.  flavescens  Sw.  te  rekenen. 

Myzomyia  rossii:  De  alpen  teekening  hierblj  is  soms  00k 
afwijkend.  Eenige  $  exemplaren,  afkomstig  van  Fare-Pare 
(Celebes,  N?.  684,  685,  686)  bezitten  nl.  een  vrij  duide- 
lijken,  overtolligen  (vierden)  palpband,  doordat  het  bruin- 
zwarte  gedeelte,  gelegen  tusschen  den  lichten  apicalen  en 
den  subapicalen  band,  een  smallen  ring  van  witte  schubben 
vertoont. 

Myzomyia  vaga:  Behalve  de  reeds  vroeger(zietnoot,  p.  1) 
opgenoemde  afwijkingen  in  de  palpteekening,  komt  nog  een 
variant  veelvuldig  voor.  Dikwijis  is  nl.  de  lichte  palpentop 
niet  3-5  maal  zoo  breed  als  de  daaronder  gelegen  zwarte 
ring  (SwELLENGREBEL),  maar  slechts  2  maal  o\  nog  niet  eens 
2  maal,  hetgeen  vele  exemplaren  van  Gombong  vertoonen 
(N°.  4187,  4197,  4206,  4245,  4350,  4351,  4431  t/m  4435). 
(Daarentegen  kan  de  lichte  palpentop  ook  buitenmatig  lang 
zijn,  wel  10-11  maal  zoo  lang  als  de  daaronder  gelegen 
zwarte  ring:  0.  a.  Gombong  N^.  4291,  4393).  De  proboscis 
vertoont  echter  bij  al  deze  exemplaren  steeds  gelukkig  de 
lichte  piek  aan  de  proboscis  (proximaal  van  de  oliva),  die 
zoo  karakteristiek  is  voor  de  vaga,  wegens  het  absoluut 
ontbreken  ervan  bij  de  Myzomia  rossii  en  Af.  ludlowi.  Soms, 
doch  uiterst  zelden,  ontbreekt  ook  bij  de  M,  vaga  (die  in 
die  gevallen  gelukkig  weer  een  typische  palpteekening  had) 
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deze   lichte   piek   (ziet:    Geneesk.    Tijdschr.  v.  Ned.'Indig, 
afl.  3.  Dee)  62,  1922,  p.  339). 

Stethomyia  aitkeni  var.  instilae  florum:  Swellengrebel 
zegt  van  de  imago  dezer  variSteit  (I.e.,  p.  136):  „Al5  voorgaan- 
'  de  soort,  alleen  mannelijke  genitalia  verschillen",  zoodat  zij 
voor  het  overige  dus  met  de  imago  van  het /y/JC  moet  over- 
eenkomen.  Over  den  vleugel  van  het  ?  zegt  Swellengrebel 
nu  o.a.  het  volgende  (I.  c,  p.  134  en  135): 

1.  „Stam  2de  long,  minder  dan  2/5  van  de  lengte  der 
eerste  vorkcel." 

2.  bDc  3(le  long,  loopt,  in  tegenstelling  van  den  gewonen 
toesland  bij  de  anophelinen,  niet  basaalwaarfs  van  de  voorste 
dwarsade'r  door,  maar  eindigl  in  deze  ....". 

Het  mag  dan  ook  toevallig  heeten,  dat  het  eerste  $,  dat 
we  van  deze  soort  vanKalabahl  (Alor)ontvingen(geschenk 
van  Prof.  Rodenwaldti,  op  beide  punten  aanzienlijke  af- 
wijkingen  opieverde.  Het  d  gaf  ongeveer  helzelfde  te  zien, 
maar  daar  Swellengrebel  niets  over  den  vleugelbouw  der 
mannetjes  vermeldt,  terwijl  deze  dikwijls,  zoowel  bij  Ano- 
phelinen als  Culicinen,  wat  den  vleugel  betreft,  aanzienlijke 
verschillen  met  de  wijfjes  vertoonen,  valt  hieruit  geen  be- 
sluit  te  trekken.  Toen  we  echter  nog  11  (7  ef  en  4  ?) 
exemplaren  uit  Kalabahi,  van  Off.  v.  Gez.  K.  A.  Aarstad, 
ontvingen,  hebben  we  ook  deze  op  genoemde  kenmerken 
nagezien  en  de  resultaten  daarvan  in  onderstaande  tabel 
neergelegd. 


Stethomyia  aitkeni  var.  insulae  florum  (Kalabahi).  ') 


d 

? 

No. 

Lengte 
stam 
2^« 
long. 

Lengte 

|.tc 

vork- 
eel. 

3'<  long, 
voorbij 
voo.ste 
dwars- 
ader? 

No. 

Lengte 
stam 
2d« 
long. 

Lengte 

vork- 
cel. 

S'J'  long, 
voorbij 
voorste 
dwars- 
ader? 

5218 
5219 

5221 
5222 

5223 
5224 

5225 

13. 

14. 
14. 

13. 
15. 

14. 
12, 
11. 

25. 

27. 
24. 

25. 
26,5. 

26. 
26. 
23 

ja,  nl.^ 
V,  leiigle 
V.  dw.  ad. 

ja,  nl ^ 

lengte 

vdw.ad. 

Ja,  nl.- 
lengte 
v.dw.ad. 
heel  even. 

neen. 
heel  even. 

2873 

5227 

5228 
5229 
52311 

19,5- 

15, 

16. 
14. 

13. 

37,5. 

35, 

38. 
32. 

32. 

ja,  nl.-^ 
lenRte  van 
v.dcm.dw 

ad,  samen 

Deze    uitkomsten   kunnen  we  dus  als  volgt  samenvatten : 

1.  a.  Bij  de  d  's  is  de  gemiddelde  verhouding  van  de 
lengte  van  den  stam  der  2(ie  long,  tot  de  lengte  der  Iste 
vorkcel  als  92:175  ^  52:100,  of  vrijwel  =  1:2; 

b.  bij  de  ?  's  is  die  verhouding  als  77,5:174,5  =  44:100 
of  lets  meer  dan  215.  Bij  het  ?N°.  2873all^^nisdebewuste 
verhouding  als  19,5:37,5  =  52:100,  dus  als  de  gemiddelde 
verhouding  bij  de  d  's.  Bij  de  overige  4  $  's  is  de  gemid- 
delde verhouding  als  58:137  =  42:100,  dus  toch  nog  iets 
meer  dan  215. 

2,  a.  Bij  de  d  's  loopt  de  3<ie  long.,  in  mindere  of  meer- 


■}.  De  lengten  van  den  slam  der  2<'>  long ,  resp.  1*"  vorkcel  bij  de 
verschillende  exemplaien  zijn  uitgedrukt  In  getallen,  weergevende 
het  aantal  streepjes  der  schaalverdeeling  van  Zeiss'  meetoculair  3, 
aangewend  in  Zeiss'  binoculair  mlcroscoop  met  het  object! ef-paar 
a3(Vergr.  50  X). 
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dere   mate,   ongeveer  in  de  helft  der  gevallen  bassalwaarts 
voorbij  de  voorste  dwarsader  door: 

b.  bij  de  ?  's  loopt  de  3de  long,  meestal  niet  voorbij  de 
voorste  dwarsader  door,  zooals  Swellengrebel  ook  aangeeft. 

Karakteristieke  kenmerken  voor  de  imagines  van  enkele 
soorten  van  Nederlandsch-Oost-Indische  Anophelinen. 

Het  onderstaande  moet  beschouwd  worden  als  een  aan- 
vulling  op  de  door  Swellengrebel  aangegeven  karakteris- 
tieke kenmerken  (I.e.,  p.  29-30). 

Proboscis:  a.  donker,  maar  proximaal  van  de  oliva  een 
lichte  piek,  of  ventraal,  of  dorsaal,  of  circulair:  Myzo- 
myia  vaga  $. 

6.  distale  helft  (dorsaal  in  ventraal)  licht  bij  de  $  's  van 
4  soorten :  Myzomyia  aconita,  Cellia  kochii,  Nyssorhyn- 
chus  punctulatus  Donitz  (nee  Sw.)  en  Neomyzoniyia 
tessellata  ( =  Neom.  punctulata  Sw.),  en  bij  de  cf  's  van 
2  dier  soorten^  nl.  Cellia  kochii  en  Nyssorhynchus 
punctulatus  Ddntz. 
c.  geheel  roomwit:  Myzomyia  immaculata  (d*  en  $). 
Palpen:  a.  geheel  bronsachtig  bruin,  ongeband,  even  lang 
als  het  abdomen:  Stethomyia  aitkeni,  d  en  ?  {type  fen 
var.  insulae  florum), 

b.  geheel  zwart  alleen  bij  de  $  's  van  3  soorten  en 
zwart  of  bruin  en  zwart  bij  de  d  's  er  van:  Myzorhynchus 
aibotaeniatus,  Myzorhynchus  barbirostris  en  Myzorhyn- 
chus  umbrosus  (bij  M.  albotaeniatus  $  soms  enkele  geel- 
bruine  schubben  op  de  grens  van  2de-3cle  en  3de-4de  lid). 

c.  geheel  roomwit  (evenals  proboscis)  bij  het  $,  en  aan 
den  top  wat  geler  bij  het  cf  van  Myzomyia  immaculata, 

d.  met  wit-geel-zwarte  kleurschakeeringen  van  den 
top  naar  de  basis  der  palpi  alleen  bij  Cellia  kochii,  en 
wel  als  volgt  bij  het: 

?:  geel-zwart;  wit-geel-zwart;  wit-geel  met  zwart- 
xwart;  wit-geel  m^t  jw^rt-zwart  met  geel; 


r 
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cf:    geel-zwart;    (wit)-geel-zwart;    geel-zwart;   geel- 
zwart;  geel-zwart-geel. 

Thorax:  Achterbeugel:  met  3-4  haren  en  een  groepje  van 
zilverwitte,  naar  voren  en  naar  boven  gerichte  platte 
schub-  (8-20)  (Rodenwaldt):  bij  cf  en  ?  van  het  type 
en  alle  variSteiten,  inbegrepen  de  var.  pallidus  van 
Myzorhynchiis  barbirostris. 

Abdomen:  rijen  van  witte  schiibben  mediaan  (en  lateraal) 
op  de  ventrale  zijde  van  2  of  meer  (6)  abdominale  seg- 
menten  (2de-7cle):  Myzorhynchus  barbirostris,  cS  en  ?. 
N.B. :  Dit  kenmerk  ontbreekt  steeds  bij  den  Myzorhyn- 
chus barbirosiris  var,  pallidus  en  voorts  bij  nog  een 
variSteit  van  den  Myzorhynchus  barbirosiris  {zietechter 
het  kenmerk  van  den  achterbeugel!). 

■ 

II.  Culicinen: 

A.  Beschrijving  der  volledige  verzameling  van  Culicinen, 

MET  VERMELDING  VAN   OUDE   EN   NIEUW  VINDPLAATSEN. 

Zooals  in  de  vorige  vermeiding  (zie  noot,  p.  1)  is  hier 
de  nomenclatuur  volgens  Edwards  gevolgd  (Ind.  Journ.  of 
Med.  Res.  1922-1923,  X,  p.  249-293  en  430-475). 

Het  bleek  bij  herziening  van  het  materiaal  en  bij  onderzoek 
door  den  entomoloog.  van  het  British  Museum  Mr.  F.  W. 
Edwards,  van  vele,  door  den  dir.  off.  v.  gez.  1.  kl.  S.  L. 
Brug  naar  Londen  medegenomen  exemplaren,  zoowel  van 
imagines  als  larven,  dat  sommige  soorten  niet  juist  gedeter- 
mineerd  waren. 

Daar  een  volledige  opgave  der  verzameh'ng  nog  niet  ge- 
publiceerd  is  en  de  veranderingen,  in  de  vorige  opgaven 
aangebracht  en  hierboven  vermeld,  tot  verwarringen  aanlei- 
ding  kunnen  geven,  moge  zij  hieronder  volgen,  waarbij  om 
dezelfde  redenen  alle  vindplaatsen  (ook  van  de  vorige  jaren) 
vermeld  zijn.  De  nieuwe  vindplaatsen  of  in  1923  bijgekomen 
nieuwe  soorten  zijn  aangegeven  door  v66r  de  vindplaatsen 
en  achter  de  soort  (1923)  te  plaatsen. 
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Meoarhinus  : 
splendens:   Poeloe   We:   Sabang;   (1923)   Sumatra: 
Koeta-Radja. 

Uranotaenia  : 
atra   (s.   cancer,  Leic):  Eiland  Edam;  Java:  Welte- 
vreden,  Soerabaja;  (1923)  Sumatra:  Lokop. 

bimacuiala:   Borneo:    Boelongan;    (1923)  Java:   Wel- 
tevreden. 

brevirostris:  (1923)  Sumatra:  Moeara  Tebo. 

campestrls:  (1923)  Sumatra:  Moeara  Tebo. 

metatarsata :  (1923)  Java:  Weltvreden. 

micans:  (1923)  Java:  Weltevreden. 

papua:  Nieu w-Guinea:  Pionierbivak. 

sp.  n.?:  (1923)  A I  or:  Kalabahi. 

stibnormalis,  Martini  (=  roper/,  Edw.):  Borneo: Tanah 
Grogot  ($);  (1923)  Java:  Weltevreden  (2  d",  1  ?). 

Rachisoura  : 

atripes,  Skuse:  (1923)  Timor:  Atapoepoe. 

Rachionotomyia  : 
sp,  n.,   (1923)   Timor:   Atamboea   (zal   door  Edwards 
beschreven  worden). 

MuciDUS: 
laniger  (=  Af.  miicidus):  Sumatra:  KoetaTjane;  (1923) 
Sumatra:  Moeara  Tebo. 

Pardomyia  : 

aurantia:  (1923)  Sumatra:  Moeara  Tebo. 

Taeniorhynchus: 

(subgenus:  Coquillettidia): 
brevicellulus  (=   Chrysoconops  pygmaeus,  Theo.):  Java: 
Weltevreden. 

giblini  (=  T,  conopas,  Theo.):  Sumatra,  LhoSoekon. 
ochraceus   Theo.    (=  Mansonia  chrysogona,  Knab;  Chry- 
soconops aurites,  Theo):  Sumatra:  LhoSoekon;  Riouw- 
A  re  hi  pel:  Tandjong  Pinang;  (1923)  Java:  Weltevreden. 

sp.  n.?:  (1923)  Sumatra:  Lho  Seumawe. 
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(subgenus:  Mansonioides): 
annuliferus   (=   Panoplites  annuliferus,  Theo. ;  Mansonia 
septempunctata,  Theo.;  Mansonioides  septemguttata,  Theo.): 
Sumatra:  Lho  Soekon;  (1923)  Moeara  Tebo. 

annuiipes :  R  i  o  u  w-A  r  c  h  i  p  e  1:  Tandjong  Pinang ;  N  i  e  u  w- 
Guinea:  Assike,  Pionierbivak;  Borneo:  Singkawang, 
Samarinda,  Bandjermassin,  Tanah  Grogot,  Sampit;  (1923) 
Sumatra:  Moeara  Tebo;  Java:  Weltevreden. 

uniformis  (=  Mansonia  africana  vgr,  reversiis,  Theo.): 
N  i  e  u  w-G  u  i  n  e  a:  Pionierbivak,  Toerai;  Celebes:  Paloppo; 
Ceram:  Piroe;  Sumatra:  Padang  Sidempoean,  Lokop; 
Java:  Weltevreden;  (1923)  Sumatra:  Moeara  Tebo. 

papuensis,  Tayl.:  Nieuw-Gui  nea:  Pionierbivak. 

Aedes : 

(5ubgenus:  Stegomyia:) 

albolineatus:  Borneo:  Samarinda. 

■ 

albopictus  (  =  Steg,  scutellaris,  Theo.):  Java  Weltevreden, 
Tjitjoeroeg  (Pr.  R.);  Sumatra:  Padang  Pandjang,  Lokop; 
Poeloe  We;  Sabang:  Borneo:  Samarinda,  Bandjermas- 
sin,  Boelongan;  Timor:  Koepang;  Alor:  Kalabahi;  Sa- 
paroea;  Nieuw-Gu  inea:  Manokwari;  (1923);  Java: 
Magelang,  Dapoen  (bij  Gombong);  Sumatra:  Moeara 
Tebo;  Ceram:  Piroe. 

argenteus,  Poiret  (=  Steg.  fasciata):  Java  Weltevreden, 
Tjitjeureub.  (Pr.  R.);  Eiland  Edam:  Poeloe  We: 
Sabang;  Borneo:  Singkawang,  Bandjermassin,  Samarinda, 
Tarakan;  Celebes:  Loewoe,  Pare-Pare;  S o e m b a w a;  S a- 
paroea;  Banda;  Timor:  Koepang;  Nieuw-Guinea: 
Pionierbivak,  Fak-Fak;  (1923)  Java  Bandoeng,  Soerakarta, 
Magelang;  Sumatra:  Moeara  Tebo;  Am  bo  in  a:  Amboina; 
Ceram:  Piroe;  Alor:  Kalsbahi. 
(subgenus:  Finlaya): 

niveus,  Ludl.  {=  pseudonivens,  Theo.)  Borneo:  Sama- 
rinda, Boelongan. 

notoscriptus  (=  Steg.  notoscripta,  Theo.):  Saparoea. 
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poicilia:  Java:  Tjitjeureb  (Pr.  R);  (1923)  Java:  Mage- 
lang;  Sumatra:  Moeara  Tebo. 
(subgenus:  Ochlerotatus): 
vlgilax :    Eiland    Edam;    Madoera:    Kali  Anget  (bij 
Soemenep). 

(subgenus :  Banksinella) : 
lineatopennis,    Ludl.   (=  B,   luteolateralis,   Theo.,    part.): 
Java:  Weltevreden;  Sumatra:  Lokop;  ( 1 923)  Java:  Gom- 
bong ;  Sumatra:  Takengon,  Moeara  Tebo. 
(subgenus:  Ecculex): 
albosciitellatus  (  =    Lepidotomyia  alboscutellata,   Theo.) : 
(1923)  Sumatra:  Moeara  Tebo. 

caecus:  Java:  Weltevreden;  Nieuw-G  uinea:  Merauke 
(?);  (1923)  Java:  Gombong,  Petemon  (bij  Gombong); Su- 
matra: Moeara  Tebo. 
mediolineatus :  (?)  $  (1923)  Sumatra:  Moeara  Tebo. 
niveoscutella   (=    Reedomyia,  Theo):  Sumatra:  Lokop, 
Bireuen. 

vexans :   Java:    Weltevreden ;   Madoera:    Kali  Anget ; 
Borneo    (W.    Afd.):    Ngabang;   Celebes:    Pare-Pare, 
Bangsai;    Ternate;    Timor:    Koepang;    (1923)   Java: 
Gombong,  Petemon;  Sumatra:  Moeara  Tebo;  Ceram:  Piroe. 
(subgenus:  Skusea): 
amesi,  Ludl.  (=  Steg,  fusca,  Leic):  Java:  Weltevreden; 
Borneo:  Samarinda,  Tarakan, 
cancricomes:  Eiland  Edam. 

umbrosus:  Borneo:  Tanah  Grogot;  (1923)  Java:  Wel- 
tevreden 

(subgenus:  Aedes,  s.  str,): 
butleri  ?  (=  Skusea  diurna,  Theo.)  (alleen  $  's):  C  e  1  e  b  e  s : 
Loewoe;  Ceram:  Piroe;  Saparoea;  (1923)  Java:  Wel- 
tevreden, Gombong;  Sumatra:  Moeara  Tebo. 

sp.  n,?  (alleen  $  's):  Nieuw-G  uinea:  Pionierbivak. 
uncus-groep  (1  $):  (1923)  Sumatra:  Moeara  Tebo. 
singular  is?  (1  ¥)  (=  Aioretomyia  singular  is,  Leic):  (1923) 
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Sumatra:  Moeara  Tebo. 
(subgenus:  Pseudoskusea) : 
similis,  Theo. :  Saparoea;  (1923)  Amboina. 

(subgenus:  incertum): 
ostentatio  (=  Aioretomyla  ostentatio,  Leic,  Pseudohowar- 
dina  chrysoscuta,  Theo.) :  Sumatra:  Moeara  Tebo. 
Armioeres:  (=  Desvoidya): 
(subgenus:  Armigeres): 
confusus:  Borneo:  Samarinda. 

malayi  (=  Desv.  fusca,  Theo.;?  Neosquamomyia  breinii, 
Tayl.):  Sumatra:  Lokop;  Alor:  Kalabahi;  Saparoea; 
(1923)  Java:  Weltevreden. 

obturbans:  Java:  Weltevreden;  (1923)  Java:  Gombong, 
Petemon  (bij  Gombong);  Sumatra  Moeara  Tebo;  Alor: 
Kalabahi. 

(subgenus :  Leicesterla) : 
doUchocephalus  ($):  (1923)  Sumatra:  Lokop. 

Aedeomyia  : 
caiasticta,  Knab  squamipennis,  Theo.,  Leic,  part.):  Java: 
Weltevreden.  • 

Orthopodomyia  : 
maculipes:  Borneo:  Samarinda. 

FlCALBIA : 

lazonensis:  (1923)  Java  Weltevreden. 
LuTZiA : 
fuscana   (=   Culex  concolor,   Theo.,):  Java:  Weltevreden, 
Bandoeng,   Sumatra:  Lokop:  Borneo:  Samarinda;  Ce- 
lebes:  Pare-Pare,  Paloppo ;  ( 1 923)  Java:  Gombong,  Pe- 
temon (bij  Gombong). 

halifaxi  (  =•  C.  multlmaculosus,  Leic.) :  N  i  e  u  w-G  u  i  n  e  a: 
Manokwari,  Toerai;  Borneo:  Samarinda; (1923)  Java:  Wel- 
tevreden; Sumatra:  Moeara  Tebo;  Ceram:  Piroe. 
Culex: 

(subgenus:  Culex^  s.  str.): 
bitaeniorhynchus:  Java:  Weltevreden,  Tjitjeureub,  Tasik- 
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malaja;  Celebes:  Pare-Pare  (1923)  Java:  Soemedang, 
Gombong,  Magelang,  Malang;  Sumatra:  Moeara  Tebo, 
Padang,  Lokop,  Blang  Kedjeren;  A  lor:  Kalabahi. 

brevipalpis  (=  Melanoconion  uniformis,  Leic):  Borneo: 
Samarinda;  (1923)  Java:  Weltevreden;(brevipalpis-groep): 
Ceram:  Piroe.  (2  ?  's). 

fatigans:  Eiland  Edam;  Java:  Weltevreden,  Tjitjeu- 
reub,  Bandoeng,  Tasikmalaja^  Soerabaja;  M  ado  era:  Kali 
Anget;  Sumatra:  Padang  Pandjang,  Tapa-Toean, Bireuen ; 
Borneo:  Bandjermassin,  Tanah  Grogot,  Tarakan,  Boelongan ; 
Celebes:  Makassar,  Loewoe,  Pare-Pare,  Pampanoea, 
Bangaai;  Boeton;  Ceram:  Piroe;  Ternate;  Banda; 
Saparoea;  Dobo  ( Aroe-eilanden) ;  Nieuw-Guinea: 
Manokwari,  Assike,  Fak-Fak ;  T i  m  o r:  Koepang,  Atapoepoe ; 
A  lor:  Kalabahi;  (1923)  Java:  Soemedang,  Gombong  0, 
Magelang,  Soerakarta,  Malang;  Sumatra:  Moeara  Tebo, 
Padang,  Blang  Pidie,  Lho  Seumawe,  Takengon ;  C  e  I  e  b  e  s : 
Madjene ;  A  m  b  o  i  n  a :  Amboina. 

fuscocephaluSy  (=  uniformis,  Leic):  Java:  Weltevreden; 
Sumatra:  Bireuen;  Timor;  Atapoepoe;  (1923)  Java: 
Gombong,  Petemon;  Sumatra:  Moeara  Tebo,  Blang  Ke- 
djeren, Lokop. 

gelidus,  war.  cuneaius:  Java:  Weltevreden;  Sumatra: 
Padang  Sidempoean;  Celebes:  Pare-Pare;  (1923)  Java: 
Gombong,  Petemon,  Soerakarta,  Malang  (?  of  type?);  Su- 
matra: Padang  (?  of  type?),  Moeara  Tebo,  Lokop,  Blang 
Kedjeren. 

,    type:    (1923)  Java:  Weltevreden;  Sumatra: 

Moeara  Tebo,  Lokop,  Alor:  Kalabahi. 

malayi  (—  Aedes  malayi,  Leic.) :  T  i  m  o  r :  Koepang;  (1923) 
Sumatra:  Moeara  Tebo. 

mimulus  (=•  C.  mimeticus,  Theo.,  part.)  :EilandEdam; 


1).    Hierbij  inbegrepen   de  drie   in  de   buurt  gelegen  kampongs: 
Dapoen,  Petemon  en  Rawahele. 
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Borneo:   Boelongan,   Samarinda,   Tanah   Grogot;   (1923) 
Sumatra:  Moeara  Tebo. 

minimus:  Java:  Weltevreden,  Bandoeng  Tasikmalaja; 
(1923)  Java:  Gombong;  Sumatra:  Moeara  Tebo. 

minor:  (1923)  Java:  Weltevreden. 

muticus :  Nieuw-Guinea:  Manokwari,  Pionierbivak ; 
(1923)  A  m  b  o  I  n  a. 

sinensis :  Java:  Weltevreden ;  Tjitocroeg ;  Borneo: 
Sampit:  Celebes:  Pare-Pare;  (1923)  Java:  Soemedang; 
Sumatra:  Lokop. 

sitiens,  Edw. :  Java:  Weltevreden,  Soerabaja ;  S  u  m  a  t  r  a : 
Bireuen,  Padang  Sidempoean ;  B  o  r  n  e  o :  Samarinda,  Tarakan 
Celebes:  Pare-Pare,  Bangaai;T]mor:  Koepang ; N I e u w- 
Guinea:  Merauke,  Pionierbivak,  Toerai;  (1923)  Java: 
Gombong;  Sumatra:  Padang,  Lho  Seumawe;  Ceram: 
Piroe. 

tritaeniorhyncfius,  Edw.:  Java:  Weltevreden,  Soerabaja; 
Sumatra:  Bireuen,  Sidempoean;  Borneo:  Sampit,  Boe- 
longan,  Tanah  Grogot;  (1923)  Java:  Gombong,  Petemon, 
Soerakarta ;  Sumatra:  Moeara  Tebo,  Padang,  Blang  Pidie, 
Lokop,  Lho  Seumawe. 

vishnui,  Edw.:  Java:  Weltevreden, Tjitjeureub, Bandoeng, 
Tasikmalaja,  Soerabaja;  Sumatra:  Bireuen,  Lokop;  Bor- 
neo: Boelongan;  Timor:  Koepang;  Nieuw-Guinea: 
Toerai;  (1923)  Java:  Soemedang,  Gombong,  Petemon,  Ma- 
geiang,  Malang;  Sumatra:  Moeara  Tebo,  Padang,  Takengon, 
Lho  Seumawe;  Ceram:  Piroe. 

whitmorei  (=  Leiicomyia  plegepennis,  Theo.):  Java:  Wel- 
tevreden. 

(subgenus:  CuHciomyia): 

fragilis  ?:  Borneo:  Bandjarmassin,  Tanah  Grogot,  Sa- 
marinda,  Boelongan;  Ceram:  Piroe. 

pullus:  Java:  Weltevreden;  (1923)  Sumatra:  Moeara 
Tebo. 

spathifurca:  Java:  Weltevreden;  Sumatra:  Lokop  (?  ?); 
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(1923)  A  lor:  Kalabahi;  Sumatra:  Lho  Seumawa  (?  $). 

(subgenus :  Lophoceratomyia) : 
cinctellus  (=  L.  taeniata,  Leic.) :  Borneo:  Tanah  Grogol 
(1923)  Java:  Weltevreden. 

fraudator  (=  L.  fraudatrix) :  Java:  Weltevreden. 

riibithoracis:  Java:  Weltevreden. 

sp.?  (?  's):  Borneo:  Boelongan;  (1923)  Java:  Wei 
tevreden;  Sumatra:  Moeara  Tebo. 
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Fiiariasis-onderzoek  over  dag, 

DOOR 

Or.  J.  HAOA. 

(Mededeelinjij  iiit  het  Centrual  Milituir 
GemeskundiiJ'  Lahoratorium). 
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Filaiiasis-onderzoek  over  dag^ 


Dr.  J.  HAQA.  *) 

(Mededeeling  tiit  het  Centraal  Mililair 
Geneeskuridig  Laboratorium). 


Terecht  zeide  Prof.  KuENEN  in  de  Februari-vergadering 
»aii  1921  van  de  Afdeeling  Batavia  der  Vereenigiiig  tot 
Bevordtring  der  Oeneeskiindit^e  Weterischappen  in  Neder- 
landsch-lndi£  (I),  dat  het  onderzoek  iiaar  filariadragers  ook 
over  dag  kan  geschieden,  waardoor  liet  onderzoek  veel  vereen- 
roudigd  wordt,  daar  loch  vooral  massa-onderzoekiiigen  onder 
de  bevolking  's  avonds  moeilijkheden  opieveren  Hij  geeft 
tevens  een  melhode  aaii,  die,  voor  znuver  mij  bekend,  de 
ttnvoudigste  en  gemakkelijkst  uitvoerbare  van  alle  daar- 
v66r  beschreven  methoden  is. 

Men  van^t  daartoe  10  tot  20  druppela  bloed  op  in 
physjologisclie  zoulsolulie,  waaraan  een  paar  druppels  van 
een  P/g-saponine-oplossiiig  (al  dan  niet  mel  S^/o  carbol) 
lijn  loegevoegd.  Dc  sapouine  haemolyseert  de  erylhrocyten, 
tn  de  leukocyien  pUis  inikrofilariae  kiinnen  worden  afge- 
cenlrifugeerd. 

KuENEN  geeft  ook  aan,  dal  men  op  deze  wijze  nieer 
iSlariae  vindl  dan  met  de  dikke-druppel-methode. 

Werkelijk  zou  het  m.i.  oimuudig  zijn  een  andere  methode 
Br  ie  geven,  iiidieii  aan  deze  niet  twee  bezwaren  kleefden, 
Het  eerste  bezwaar  is,  dat  bij  niet  sriel  werken,  d.w.z.  bij 
«n  waehten  van  lariger  dan  5-10  miniiten  na  de  bloedafname, 


*)  Cedeelteliik  naar  een  voordracht,  gehoudea  voor  de  Afd.  Batavia  op 
19  Jul!  1923.  De  noten  in  den  teksl  verwljzen  naar  de  literaluur. 
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re  in  de  biiis  stolling  begini  op  te  tredeii,  en  men  dan 
genoodzaakt  is  te  wachlen,  tnt  deze  afgeloopen  is,  waama 
men  het  cnagulurn  kan  lusmaken,  lerwijl  de  inikrnfilariSii 
ilan  in  de  vineistof  aaiiwezig  zijn. 

Een  tweede  bezwaar  ectiter,  dal  voiir  de  practisclie  iiit- 
voerJDg  van  deze  methode  door  de  officieren  van  gezundheid 
veel  grooter  is,  bestaat  in  tiet  moeten  gebruilfen  van  saponiiie 
Deze  stof  tocli  koml  in  de  Prijslijst  van  liel  Departement 
van  Oorlog,  Vide  Afd.  Militair  Geneeskiindige  Uieiist(1918 
en  1921}  slechls  voor  np  de  lijst  van  die  artikelen,  welke 
uitsluitend  bestemd  zijn  voor  het  Sclieiknndig  Laboratoriitm 
en  hel  Cenfraal  Militair  Geneeskundig  Laboralorium  le 
Welle vredeii.  Daardoor  krijgt  de  buiten  die  iaboratnria 
werkende  (iflicier  van  gezondheid  op  aanvraag  dat  artikel 
niet. 

Toen  ik  26  Oclober  1921  te  Singkel  (Atjeh.  S  W.  K.) 
den  dieiist  van  den  off.  v  gez.  1  kl.  A.  J.  Barto  overnam, 
vertelde  deze  inij,  dat  hij  na  kennisnanie  van  het  door 
Prof.  KuENEN  aangegevene  het  filariasis-onderzoek  {dat 
den  officieren  van  gezondheid  in  Atjeh  sindsjuni  1921  door 
den  Inspecteur  van  den  M  O.D,  opgedragen  is)  verrichttc 
met  behulp  van  een  zeer  practisclie  wijziging.  Hij  had  nl. 
gezoclil  iiaar  een  stof,  geschikl  oin  de  benoodigde  saponine 
te  vervangen.  Toen  hij  deze  gevonden  had,  ondervond  hij 
echler  last  van  het  reeds  door  inij  genoeinde,  eerste  be- 
zwaar, nl.  een  intredende  stolling.  als  men  de  buisjes  te 
laiig  liet  staan.  Bij  hel  onderzoek  van  telkeris  slechts  vier 
proefpersonen  werd  geen  last  ondervonden.  Hij  had  nog 
overwogen,  om  door  toevoegiiig  van  hirudine  (te  verkrijgen 
nit  plaatselijk  le  vaiigen  bloedznigers)  de  stolling  te  voor- 
koinen,  maai  door  de  overplaalsing  is  deze  proef  achter- 
wege  gebleven.  Ik  sloeg  hem  echter  voor,  om  ditzelfde 
gemakkelijker  te  bereikeii,  citras  natncus  toe  te  voegen 
(oorspronkelijk  in  de  sterkte  van  0,2^/0,  later  door  mij  op 
0,3'*lo   verhoogd),    welke    methode    toen    nog  door  ons  ge- 
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amentlijk  is  beproefd,  uitstekend  slaagde  en  sinds  dien 
ongewijzigd  werd  toegepast  '). 

Dien  gescliikten  sapoiiine-vervaiiger  dan  vond  BARTOten 
ilotle  ill  de  z.g,  zeepvruchten,  die  elke  Inlander  kent,  daar 
bq  er  bij  gebrek  aan  zeep  zijn  kleeren  mee  wasclit,  en  die 
bij  den  toekang  sepoe  (loekang  mas)  ook  le  krijgen  zijn, 
daar  deze  zijn  goud-  en  zilverwerk  er  mee  oppoetst.  Van 
iae  zeepvrucht  kendeii  we  slechls  de  namen  boea  lerak  oi 
iota  tandikir,  onder  welken  naam  ze  ook  le  Padang  bekend 
IS.  De  Atjeh'sciie  naam  is  ons  onbekend  gebleven.  Den 
leepvruchlboom,  den  potion  lerak,  die  veel  op  den  Tama- 
rittde-boom  lijkt,  vond  Barto  in  de  buurt  van  Roendeng 
(Simpang  Kiri,  onderdistrict  van  Singkel). 

Meer  gegevetis  hieromtrent  kon  ik  te  Siagkel  ook  nie 
venameleii,  echter  kreeg  ik  waardevolle  gegevens  van  den 
Dir.  Apollieker  der  2^'  kl.  Dr.  J.  Vermande,  den  Directeur 
vail  tiei  Scheikundig  Laboralorium  alhier. 

De  boea  lerak  is  afkoinstig  van  den  z.g.  zeepnootboom, 
belioorende  tot  de  familie  der  Sapindaceae,  nl.  deti  Sapin- 
iia  Rarak.  De  Clercq  en  Greshofp  (2)  geven  voor 
de  vrucht,  resp.  den  boom  verschillende  inheemsche  namen 
op,  weike  ik  hier  voor  het  gemak  laat  volgen:-  Lerekof 
BJioeiigkana  ierek  (Madoer.);  Uoewali  saboeti  (vulg.  Mai.); 
Derog  (Lamp.);  KelerLk  (O.Jav.);  Urak  ^)  (Jav  ,  Mai.);  Pohon 

')  Hei  voorsiei  echter  um  cilras  lotricus  toe  le  voegen  was  niet 
200  gemakkelijk  uit  te  voeren  als  di(  lijkl.  De  nioeilijktieid  was 
nl.,  dat  in  1921  ook  citras  iialricus  niet  in  de  Mililaire  Apotlie- 
ken,  noch  loen  in  de  Prijslijsl  van  liet  Dv.O.  voorkwani.  We 
konden  het  echter  bereiden,  daar  acidum  cilricunt  en  bicarbonas 
nalricus  in  voldoende  hoeveelheid  aanwezlg  waren.  Door  bij 
een  geconcentreerde  oplossinc  van  bicaibonaa  natricus  voor- 
iichtig  (om  een  le  sierke  koolzuurontwikkeling  te  voorkomen) 
acidum  citricum  In  overmaat  toe  te  voirgen,  en  de  vioeistof 
daarna  in  open  schalen  langzaam  aan  de  lucht  te  lalen  ver- 
ilampen,  kregen  we  het  citras  nalricns  in  kristallen,  weIke  later 
door  oplossen  in  water,  filtreereii  en  wederom  langzaam  in 
piatle  schalen  aan  de  lucht  te  Inlen  verdampeii  geheel  zuiver 
konden  worden  verkregen.  Sinda  1  Januari  1923  komthet  citras 
nalricus  in  genoemde  Prijslijsl  voor  en  kan  door  iederen  officler 
van  gezondheid  aangevraagd  woiden. 

')    Ook   Phryiiium  griffithii  en  P.  parviflorum  Roxb. 


saboeii  (Amb.,  Mai.);  Rerak  (Mai.);  Rerek  (Balin.,  Soend ); 
Tampar  (of  Tapar)  bobra  (Bat.);  TaiidJkije  (Minangk.). 

Bchalve  voor  het  wasschen  der  kleederen  wordt  van  de 
vrucht  nog  g«bruik  geinaaki  oni  er  .jaclilwater"  van  te  makeii 
(tot  zuivering  van  hoofdhaar  en  duoden  van  ander  ongedterle), 
lerwijl  ze  met  succes  ook  legen  schurftaangewend  wordt(3). 
Wat  liierover  geschrevcn  staat  in  het  Geneesk.  Tijdschr. 
V.  Ned.-lndif,  Dl.  IV,  1855  (4),  is  aardig  genoeg  cm  geheel 
hieronder  te  laten  volgen: 

.In  de  tweede  tielft  van  het  jaar  1852  werd  de  aandacht 
dcr  redaktie,  door  den  particulJeren  geneesheer  te  Probo- 
lingo  K  BuwALDA,  verzocht,  op  de  goede  uilkotnsten  ver- 
kregen  door  de  aanwendJng  van  de  vrucht  der  Sapindus 
barak  tegeti  scabies  en  wel  op  de  volgende  wijze.  Hij  liet 
de  vruchten  voor  het  gebruik  een  uur  in  water  weken  en 
alsdan  ontdaan  van  bun  pitten  tusschen  de  handen  van  eenen 
helper  heeii  en  weer  wrqven  tot  er  schuim  te  voorschijn 
kwam;  met  dit  schuim  werden  de  schurftigen  hetzij  door 
middel  van  een  wollen  lap,  hetzij  met  de  vlakke  hand  ge- 
durende  ruim  een  half  uur  ingewreven  en  daania  met  koud 
water  afgewasschen ;  voor  eike  wrijving  waren  acht  k  tien 
vruchten  noodig. 

„Van  de  18  liiders  genazen  er  lOin  vierdagen,  deoverigen 
alien  hinnen  de  zeveii  dagen. 

,,Sedert  zijn  met  afwisselend  gevolg  in  den  geestvanhet 
vorenstaande  proeven  genomeii. 

„De  redaktie  hierop  de  opmerkzaamheld  van  H.H.  Medici 
vestigende,  teeketit  daarbij  aan,  dat  Sapindus  barak  door 
den  Inlander  genaamd  Boea  rarak,  Lerak,  behoort  lot  het 
geslacht  Sapindus,  weike  naain  is  afgeleid  van  de  eigenschap 
der  schors  van  de  hiertoe  behoorende  planten,  om  het  linneri 
van  vuil  te  ontdoen  even  als  zeep.  Het  geslacht  Sapindus 
belioort  tot  de  Octaridria  inonogynia  van  Linn,  enheeftzijn 
naani  gegeven  aan  de  natuurlijke  familie  of  orde  Sapindaceae 
J.,  die  Endlicher  brengi  lot  zijne  53ste  klasse,  die  der  acera." 
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In  het  buitenhulsel  der  rondaclitige  vrucht  (circa  25  mm. 
middetlijn)  zit  eeii  saponine  (sapoloxine),  dat  aangeduid 
wordt  als  Sapindus-saponine  of  Saponine  Rarak,  en  voor 
13,5*/,  van  het  gewicht  van  dat  hulsel  uitmaakt  (5).  Volgens 
KOBERT  (6)  geeft  een  verdunning  in  physiologische  NaCI- 
opiossing  van  dit  sapoloxine  van  1:13000  tot  1:l500Oi)og een 
vDlledJge  liaeinolyse  van  gedefibrineerd  runderbloed,  dat  met 
pliysiol.  NaCI-opl.  honderdvoudig  verdund  is. 

lie  tieb  nu  van  nieerdere  vruchlen  het  hulsel  gewogen  en 
kwain  daarbij  op  zeer  verschillende  gewichten.  Zoo  woog 
bjjv.  het  hulsel  van  kin  vrucht  2,750  gram.  Van  vier  goed 
droge  vruchten  wogen  de  hulsels  samen  13,040  gr.,  elk 
hulsel  dus  gemiddeld  3,260  gr.  Van  4  andere,  eveneens 
goed  droge  vruchten  wogen  de  hulsels  satnen  15,220  gr., 
dus  gemiddeld  elk  hulse)  3,805  gr.  Er  is  dus  wel  een  groot 
verschrl  in  gewiclil  bij  verschillende  vruchten  te  constateeren, 
hetgeen  dus  natuurlijk  voor  de  krachi  der  haemolytfsche 
werking  van  de  van  ikn  vrucht  afkomstige  hoeveelheld 
vloeistot  niet  onverschillig  kan  zijn. 

Na  deze  uitweiding  moge  dan  de  methode  van  werken, 
looals  die  na  de  toevoegtng  van  cltras  natricus  gebeztgd 
werd,  hier  volgen : 

Het  saponine-houdend  bititenwandje  wordt  van  de  rond- 
achlige  vrucht  afgenomen  en  in  een  mortier  met  wat  0,9"/o 
NaCI-opIossing  fijn  gewreven  (gemakkelijker  gaat  dit  na 
toevoeging  van  een  weinig  steriel  zand),  daarna  met  wat 
NaCl-oplossing  aangelengd  (tot  circa  100  cc.J,  gefiltreerd 
door  een  papieren  filter,  en  het  filtraat  met  de  NaCI-oplossing 
Mngevuld  tot  0,9  L,  vioeistof.  Hieraan  voegt  men  toe  0,1 
I.  eener  d'/o-oplossing  van  cltras  natricus,  zoodat  ontstaat 
I  L  vioeistof,  welke  0,8l''/o  NaCi,  saponine  en  0,3VoCitras 
natricus  bevat.  Van  deze  vioeistof  brengt  men  9  cc.  in  een 
centrifugeerbuisje,  en  laat  hieriii  10  of  20  druppels  bloed 
(circa  '/,  tot  I  cc,  beter  de  groolere  hoeveelheid  van  1  cc), 
door   veiidepunclie    vcrkregen,    van    de(n)    le    onderzoeken 


persoon  vioeien,  sluit  de  buis  met  den  duim  af,  draait  haar 
twee  keer  oin,  waarna  de  tiaemolyse  reeds  voiledig  is. 
Slolling  treedt  nu  in  het  geliee)  niet  ineerop.  Daariia  wordeii 
de  buizen  een  2  ininuten  (bij  circa  2000  loeren)gecentri[u^eerd, 
de  bovenstaaiide  vIoeiHtof  afgeschonken  en  het  sediment  in 
zijn  geheel  op  een  objectglas  gebrachl.  Het  sediment  bestaat 
alleen  uit  leucocyten,  en  bij  aaiiwezigheid  van  microfjlarien 
ontdekt  men  deze  reeds  bij  50-voudige  vergrooting  ge- 
makkelijk  genoeg  aan  de  door  de  ievendige  beweging  der 
dieren  veroorzaakle  opschudding  onder  de  leucocyten.  Het 
onderzoek  is  daardoor  in  6&n  minuut  reeds  beCrndigd.  Wil 
men  de  soort  van  microfilarien  nog  iiagaan,  dan  kan  men 
de  massa  op  liel  objectglas  laten  opdrogen,  daama  dit  in 
gedeslilleerd  water  brengen  om  het  haemoglobine  te  taten 
uiltrekken,  en  kan,  nadat  het  praeparaat  weer  luchtdroog 
is  geworden,  het  kleuren  volgens  Kiewiet  de  Jonge  (of 
Oiemsa)  of,  ter  verkrijging  van  blijvende  praeparaten,  met 
Delafield's  haematoxyline  en  dan  inshiilen  in  canadabalsem. 

De  resultaten  met  deze  nietliode  verkregen,  waarbij.wij 
slechts  over  dag,  van  10  u.v.m.  tot  circa  4  u.n.m.,  de 
persoiien  op  mikrofilariCn  onderzochten,  kunneu  nietanders 
dan  schitterend  genoemd  worden.  Zoo  onderzocht  Barto 
159  personen,  waarvan  bij  43  het  onderzoek  posilief  uilviel. 
Ik  kon  slechts  25  personen  onclerzoeken  met  een  positief 
resultaat  bij  5,  zoodat  op  een  gezameiitlijk  gehee)  van  184 
er  48  filariadragers,  gemiddeld  2tf'/,  konden  worden  aan- 
giitoond.  Van  deze  184  pLTsoneii  vertoonde  slechts  iii\ 
gevolgeii  der  iiifectie,  nl  een  elepliantiasis  van  een  been, 
maar  bij  dezen  man  vitl  het  onderzoek  negatief  uit  De 
overige   183  wart^n  geheel  wiilfkeiirig  gekozen. 

Over  de  ongelijknialige  wijze  van  vourkomtn  der  tilaiiasis 
kan  men  etii  goeden  indruk  verkrijgen,  warmeer  men  het 
resultaat  zou  rangschikken  iiaar  de  onderzochte  kampongs. 
De  gegevens  hiervan  heb  ik  helaas  momenlecl  niet  lot  mijii 
beschikking,    maar    wel  dc  sanienvatting  tiaar  de  districten 
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Btntden-Singkel,  Simpang-Kiri  eii  Stmpang'Kanan,  en  het 
Mifbeslurend  Landschap  Troemon.  Deze  in  eeii  Mist  ge- 
rangschikl  geven  het  volgende  te  zien: 

Filaria-gegevens  der  Onderafdeeling  Singkel 
van  fani  '21  tfrn  April  '22. 


1' 

II 

Simp. 
Kiri. 

Simp. 
Kanan. 

Troe- 
mon. 

Elders. 

Totaai. 

tor  BAitTO  onderzochl 

opBikrofiiarien: 

16 

86 

45 

10 

2 

159 

wMrvan  positief: 

1 

33 

5 

3 

1 

43 

door   Haoa    onderzocht 

op  mikroniarien : 

16 

2 

5 

1 

1 

25 

wurvan  pMitief: 

0 

2 

2 

1 

0 

5 

icrbal  Dnderzoclii: 

32 

88 

50 

11 

3 

184 

nirvan  positief: 

I 

35 

7 

4 

1 

48 

3.1 

39^ 

14 

36.4 

333 

jem  26. 

De  proefpersoiten  waren  alien  volwasseii  mannen.  Mel 
opiel,  met  het  oog  op  de  bevolking,  werden  geen  vrouweii 
in  het  underzoek  betrokken,  om  geeii  tegenwerking  gaande 
te  maken.  Van  den  kant  der  proefpersonen  is  nooit  eenige 
last  oiidervonden  bij  de  te  o'ndergane  venaepuiictie.  16  Per- 
sotieti   koiiden   geinakkelijk  in  een  uur  onderzocht  worden. 

Het  groole  voordee)  dezer  melhode,  dat  men  niet  in  den 
latcn  avond,  iia  9  uur,  met  het  oiiderzoek  heefl  te  beginnen, 
is  londer  meer  duidelijk.  Bij  in  een  ziekenhuis  opgenomen 
paiiStiteii  bestaan  siechts  de  bezwaren  voor  den  patifint  en 
den  medicus,  bij  het  onderzoek  daarbuiten  en  vooral  op  de 
builenbezitlingen  worden  de  bezwaren  vrijwel  onoverkomelijk. 

Hue  iminers  gaat  iiet  daar  toe?  Bij  een  lourn^e  van  den 
medicus  worden  op  een  bepaalde  plaats  in  den  loop  van 
den  morgeti  of  vroeg  in  den  niiddag  de  inwoners  van  ver- 
Khillende  kampongs  biieengeroepen.  Dan  heeft  men  inimers 


de  mooie  gelegenheid  voor  onderzoek.  Men  heeft  goed  licht, 
geeii  last  van  muskieten  en  men  kan  de  inwoners  op  zijn 
gemak  ondervragen  en  onderzoeken.  In  den  naavond  is 
microscopiseeren  uitgesloten,  de  muskieten  maken  dikwijls 
een  verblijf  buiten  de  klamboe  onmogelijk,  maar  het  ergste 
is,  dat  de  inwoners  der  andere  kampongs  dan  die,  waar  men 
huist,  alle  verdwenen  zijn,  en  de  inwoners  van  de  kampong, 
waar  men  verblijf  houdi,  niet  komen  willen.  Overdagis  men 
bovendien  in  staat  inwoners  van  kampongs  te  onderzoeken, 
waar  men  zelf  nagenoeg  niet  of  hoogst  bezwaarlijk  komen  kan. 
Ik  noem  liet  voorbeeld  van  een  in  Singkel  gelegen  kampong 
Si  Gadja',  die  circa  een  dag  loopen  verwijderd  Hgt  van  het 
aan  de  kust  gelegen  piaatsje  Boeloe-Seuma,  dat  wedereerst 
na  een  dag  reizen  per  prauw  en  te  voet  van  uit  Singkel  te 
bereiken  is.  In  den  drogen  tijd  gaat  de  tocht  van  Boetoe- 
Seuma  naar  S.G.'  door  moerassige  streken  en  mangrove- 
vegetatie,  in  den  natten  tijd  gaal  men  dikwijls  tot  aan  de 
borst  door  het  water,  moet  over  bandjirende  kali's,  waarvan 
soms  nog  de  bruggetjes  weggeslagen  zijn. 

Hoe  word!  en  werd  tot  nu  toe  in  Nederlandsch-lndifi  het 
onderzoek  voornamelijk  verricht?  Alle  onderzoekingen,  die 
ik  kon  nagaan,  hadden  's  avonds  plaals  (bij  iin  patient  van  den 
off.  V.  gez.  VAN  DER  KoDDE  echter  ook  over  dag).  Zoo  noem 
ik  o.a.  de  onderzoekingen  van  Flu  (1918  en  1920),  KuijER 
(Soemba  1920)  en  de  met  name  aangeduide  onderzoekingen  in 
het  ^Beknopt  overzicht  belreffende  de  filaria-verspreiding 
in  Nederlandsch-lndie"  van  de  officieren  van  gezondheid 
BOLHUIS  (p.  39),  VAN  DER  KODDE  (p.  40)  Cn  VAN  LUYT 
(p.  42-44)  (7). 

In  datzelfde  overzicht  is  echter  verzuimd  er  op  te  wijzen, 
dat  in  tegenstelling  met  de  andere  onderzoekingen  die  te 
Singkel  steeds  over  dag  geschied  zijn,  hetgeen  de  resullaten 
nog  veel  interessanler  maakt. 

Een  gedeelte  uit  het  geciteerde  jaarverslag  van  Djambi 
over  1921  van  collega  Bolhuis  wil  ik  even  aanhalen,  waar 
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deze  ook  duidelljlc  mijn  bovengenoemdc  bezwareii,  verbonden 
lan  het  nachtelijk  onderzock,  onderstreept: 

,Hel  onderzoek,  dat  zai  worden  voorlgezet,  gaat  dikwijis 
mel  moeJIiikhedeii  gepaard,  vooral  duor  het  ongelegeH  uur, 
waarop  de  filarialarveii  zich  vooniamelijk  in  het  perifere 
bloet)  vertooneii  en  verder  door  de  zeer  gemerigde  bevol- 
king,  die  de  kampongs  om  Djambi  bewonen.  De  kampongs, 
die  meest  dun  bevolkt  zijn,  liggen  overgrooten  afstand  langs 
dc  kali  uitgestrekl". 

Wat  voor  uitkomslen  levert  nu  Barto's  metliode  (zooals 
ii(  haar  maar  ter  eere  van  den  bedenker  noemeii  zai)  op.  bij 
vergelijking  met  de  andere,  dikke-druppel-methode,  indien 
men  het  onderzoek  over  dag  doet?  Voor  een  dikken  druppel 
kan  men,  eveiials  bij  het  malatia-onderzoek,  eeii  willekeii- 
rigeii  dikken  druppel  (dooi  prik  in  vingerlop  of  oorlel  ver- 
kregen)  nemen,  of  njtgaan  van  een  geijkte,  door  middel  van 
«M  meetpipet  afgenieten  hoeveelheid  bloed  Voor  een  goede 
vergelijking  werd  aan  deze  laatste  melhode  de  voorkeur 
gegeven,  en  werd  de  door  Lov/  [{8)  p.  205,  en  (9)  |  in  1913 
Mngegeven  „stan  dotard  hoeveelheid"  van  20  cmm.  (een  pipet 
van  Sahli's  haemoglohinomeler)  voor  de  dikke-druppel- 
piaeparaten  genomeri, 

Na  mijn  komst  hier  waclitte  ik  steeds  op  een  gelegenheid 
om  de  niethode  eeiis  te  contrOleeren.  Eind  October  1922 
Itood  zich  deze  aan.  in  een  door  collega  VAN  LoON  gezonden 
dikke-druppel-praeparaat  van  den  patient  Sadji  (Atjeher)  van 
het  Doorgangshuis  alhier  werd  bij  het  mataria-onderzoek 
een  Miciofilaria  nocturna  gevonden.  Na  overleg  met  collega 
VAN  Loon  en  den  vorigen  Clief  van  het  Mtlitaire  Hospitaal 
ilhier,  den  Dir.  off.  v,  gez.  I  ki.  D.  H.  Arends  kon  deze 
paliSiit  eenige  dagen  voor  nader  onderzoek  op  de  Blokzaal 
*orden  opgenomen. 

Dit  onderzoek  geschiedde  3  Novemlier  1922  te  zamen  met 
Milega  J.  K.  DEN  Heijer.  Om  Barto's  methode  zooscherp 


m'oge)^  op  de  proef  te  slellen  en  tevens  zoo  zuiver  mo'^ 
gelijk  te  werk  te  giian,  werd  als  uur  vaii  onderzoek  het  vooir 
pen  nndertoek  op  Microfilaria  nocturna  het  ^U  zor>  OnguriKtig 
mo^elijk  te  t)oek  staande  tijdslip  vnn  12  li.  v  nt.  ^rekazen. 
Verder  werct  ate  votgt  gehandeld.  19  CentrifiigeeTbuixen 
werdeu  elk  geviild  met  9  cc  van  de  tioveiigennerndeNaCI- 
Saponfne-citras-natriciis-oplosBing.  Met  eeii  Recnrdspuit  van 
10  cc.  *erd  dnor  ritij  door  middel  van  puncfie  der  vena 
cuhili  van  den  linker  arm  10  cc.  bloed  opgezogen  en  Ih 
elk  van  14  centrjfugeerbutzen  '/i  cc.  bloed  gebracht.  Het 
was  hu  de  bedbeling  de  resteerende  3  cc.  bined  gcUJkelifk  ttver 
de  oirerbMjvende  2  centHftigeerbuizen  te  verdteten.feinbiiis, 
S,  kreeg de  voor  haar  bestemde  lielft,  dns  I'/j  cc.  bfned  wel,  de 
andere,  A,  kreeg  door  optredende  ^tolling  nog  geen  '/»  "^c. 
bloed,  en  mag  dn*t  fcUel1]k  niet  voor  het  onderzoek  meetellen. 
dhdertusschen  was  collega  den  Hcijer  ook  aan  het  werft 
getogen  en  niet  de  meetpipet  van  20  cmm.  verlcreeg  hfj 
van  het  rechter  oorlelletje  bloed  voor  7  praeparateii.  Hler5ij 
Urerd  de  20  cmm.  bloed  per  praeparaat  over  eenopperrlak 
van  circa  3x2  cm.  uilgestreken.  Deze  praeparatenwerden 
na  drogen  door  den  Heijer  nnlhaemnglobintseerd,  gekWurd 
votgens  KrEWiET  de  Jonoe,  maar  bleken  In  het  geheet  geeh 
microfilariae  te  bevatten. 

be  door  mtj  vetkregen  16  cenlrifugeerbuizen  (Waarili  het 
bloed  door  eenmaal  omdraaien  —  niet  schadden  —  van  de  biiis 
volledig  gehaemolyseerd  was)  wllde  fk  berintleii  voor  hog  een 
ander  onderzoek,  nV  om  na  te  gaan  hoe  lang  de  inJcrofilarten 
indie  vioelstdt  in  leven  bleveii.  Te  Singkel  Itad  ik  reeds  ge- 
vonden,  dat  na  eeii  verblijT  van  65  miii.  bij  de  gewone 
builehlnclittemperatniir  (circa  28^C.)  hi  deze  vloeislof  die 
microfilarifin  iiiels  van  hnii  heweeglijkheid  hadden  verlOrert'. 
Hitr  leerde  ik  uit  FUllf.born's  verhandeling  (8),  dat  de  rtii- 
crofilariCn  volgens  Mandbl  in  bloed  met  citras  nalrlCus 
nieerdfere  dagen  hi  leven  bleven  (F.  veritieldt  niet,  bij  welke 
teiiiperatnur  deze  proef  veriiep)    Wat  ethler'geschiidde  ifi 
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ten  oillo^^ing  vait  (ftras  Ttatricus  met  sapoiihwvoild  ik  niit 
ivttneld.  lit  «lk  gi9ii\  wildt  !k  de  tempnfltdtir  voor  bit  in 
levfriblfjvfti  tier  mlcrofilarieti  zoft-  RiifrtHg  fliogeHjk  mslt*B, 
fn  (har  dtt  de  tefmp*T»tuiir  def  f^likiM  19  (8),  werd  hfet  rfkje 
i«  ae  t6  btiisjts  Tn  de  IJSWst  gefilaWst.  Htt  versthfllHTd* 
tm  weirlen  (ten  bal«i<3  w  utf  genoriwii  en  op  de  inlcfBlflafien 

tiet   voigeadf  staatje  gtfft  nu  etn  goed  overzlchi: 


m 

N>   verblijf  in 

Aantal  levende 

Aantal  onbeweegUjCe 

■N' 

IfAlit  Tin: 

(talerbntafilfn: 

Cdoode)  mlcrofdarie^i: 

1  mr. 

2 

_ 

2 

5  uur 

_ 

aowt 

29  uur 

45  uur 

_ 

8 

De  RifcrolilarieR 

r 

— 

1 

wuen  e^st  nu 

. 

— 

5 

kleuring    (Uela- 

', 

:— 

I      ' 

field's  haerhato- 

12 

■. 

■        .      —         ■       . 

0 

xytihe)  te  ifen. 

U 

, 

— 

i 

U 

,- 

- 

3 

w 

_ 

(0) 

«) 

- 

.   - 

.4 

MM:  .*»   . 


Rtft^n^ii  wedus  alleeii  de  inicralilari^H  v^n  (teeerst«l4 
Sliiiefl,  die  eeii  geHjke  hoeveelheW  (Vj  cc.)  blo«d  gekregen 
*rtiben,  dan  tellen  we  tt>ch  39,  d.t.  bijtia  «en  gemtddelde 
van  3  inf.  per  btits. 

Tegeriover  de  dikke-druppel-niethode  getfft  dns  deze  me- 
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(hode  afdoende  bewijzeii  van  haar  superioriteit.  Feilelijlc  is 
dil  ook  niet  verwonderlijic,  gezien  de  veel  groolere  hoeveel- 
held  bloed,  die  daarbij  gebruikt  werd  (in  plaats  van  1  x  of 
4  X  20  ciiim.  ineens  500  cmra.).  inaar  loch  stenit  dit  lot 
gToote  vnldoening.  Immers,  waar  de  eene  methode  steeds 
een  iiegalief  resultaat  opieverde,  gaf  deze  bjj  een  l4~voudige 
beproeving  in  13  maal  een  pnsitief  resultaat.  Bovendicn. 
znoals  reeds  gezegd,  heb  ik  dc  methode  scherp  op  de 
proef  willen  slellen,  daar  jk  in  de  praktijk  nagenoeg  steeds 
I  cc.  bloed  nam.  Het  is  dan  ook  mijn  vasle  overtuiglng, 
dat  het  bij  een  voortgezet  onderzoek  blljkeii  zai,  dat  men 
ook  over  dag  dezellde  positieve  resultaten  als  's  avonds 
krijgen  zal,  als  men  voor  dcze  onderzoekingen  een  10, 
licfsl  20  druppels  bloed  (door  venaepunctie  verkregen  circa 
Vi-l  cc.)  gebruikt. 

Ook  leert  deze  proef,  dat  de  microfilanfin  in  elk  geval 
gedurende  een  verblijf  van  ininstens  29  mir  in  genoemde 
oplossing  en  bij  ijskisttemperaluur  in  leven  blijven. 


Proeven,  genomen  met  de  opiossingen  van  de  boea  lerak: 

Voor  deze  proeven  ben  ik  uitgegaan  van  de  hulzen  van 
5  vruchteii,  te  zamen  wegende  17,970 gr.(d.i.  pervruclithuls 
2,994  of  vrijwel  3  gr )  Deze  5  hulzen  werden  elk  afzon- 
derlijk  in  een  mortier  met  aq.  dest.  zeer  fijii  gewreven  en 
dit  extract  door  een  papierfilter  gezfcfd,  en  met  aq.  dest. 
aangevuld,  z66  dat  de  5  vruchten  precies  500  cc.  extract 
opleverden.  Daar  deze  opiossing  dns  10  maal  zoo  sterk  is, 
als  voor  de  methode  vereischt  wordt,  zlj  hiereven  verraeld, 
dat  voor  de  latere  proeven  alle  opiossingen,  van  dll  extract 
atkomstig,  10  maal  verdund  werden  door  op  I  dee)  extract 
9  dl.  physiologische  (0,9*'/o-)  NaCI -opiossing  toe  te  voegen. 

Dit  extract  zullen  we  de  standaard-saponine-oplossing. 
S.S.,  noemen,  en  zij  werd  benul  voor  de  volgende  5  proel- 
oplosslngen : 

I.    K-^  cc.  S.S.  werden  vennengd  met  15  cc.  d'/o  carbol 
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(di.  9   dl:  1  dl.),  resultaat  150  cc.  carbol-saponine-oplos- 
sing,  C.S. 

[I  100  cc.  S.S.  werdeii  in  een  flesch  in  ite  fiuloclaaf 
gedurende  S^ii   iiiir  bij   120°  C.  verhil:  A.S 

III.  ill  elk  van  2  sterieie  reageerbuizeti  werd  gebiachi  lOcc. 
SS,  en  beide  buizen  werdeii  op  3  achtereeiivotgende  dageii 
ill  cen  waterbad  bij  56°  C.  gedurtnde  ^^n  uiir  veiliit :  W.S. 

IV.  50  cc.  S.S  werden  in  ecu  kolf  op  asbestgaas  gedurende 
20  miiiuten  gekookt,  K  S 

V.  Nadat  de  opiossing  W.S.  (ziet  111)  gereed  was,  werd 
ten  gedeelte  der  S  S  niet  clieiniscli  of  tlienniscli  betiaiideld. 
doch  sleclils  10  X  verdund,  door  bij  10  cc.  S.S.  le  voegen 
90  cc.  0,9'la  NaCl-oplossiiig,  waardoor  we  dns  krijgen 
100  cc.  0,81°/o  NaCl-saponine-oplossing.  Deze  zullen  we 
de  proefsaponiiie-oplossing  P.S.   noeinen. 

De  met  deze  verschilleiide  opiossingen  iiigesreldc  pioeven 
beoogdeii  na  te  gaaii,  hoe  de  haeniolytische  krachi  beTnvioed 
werd  door  de  thennische  of  cliemische  sterilisalie,  en  hoe 
groot  ze  feilelijk  wei  is,  want  aan  de  opgaven  van  Kobert 
(ziet  boven)  had  ik  voor  deze  praktische  toepassing  niets. 
Tevens  wilde  ik  nagaan,  welke  greiizen  voor  de  te  nemeii 
bloedlioeveeiheid  te  tilellen  waren.  Te  Singkel  had  ik  reeds 
ondervonden,  dat  men  aan  de  9  cc.  saponine-citras-nalri- 
cus-oplossing  niaar  een  beperkle  hoeveelheid  bloed  kan 
loevoegen,  daar  ik  ceiiniaal,  loen  ik  ongeveer  2  cc.  bloed 
had  laten  toevloeien  en  die  buis  toevallig  het  laalst  on- 
derzDclit,  het  geheele  gehaeniolyseerde  mengsel  gelatiiieus 
gestold  vond. 

Voor  de  proeveii  werd  gebruik  gemaakt  van  normaal 
mensch  en  bloed  en  van  erylhrucylen  van  ineiischenbloed  en 
Kiiapenbloed  atkomstig.  Ter  verkrijging  der  erythrocyteii 
werd  hel  bloed,  door  venaepunctie  verkregen,  opgevangen 
in  2'/g  citras-nalriciisoplossing,  in  verhouding  van  4  dl.  bloed 
op  I  dl.  citr.-natr.-opl.  Na  wat  schndden  word!  deze  hoe- 
vcetheid   aangelengd    tul  een  3-voudig  vulunten  met  0,9''/a 
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NaCI-opl,  dan  10  inin.  inatig  hard  geceiilrifugeerd,  de  bo- 
venste  vioeistof  afgezogen,  weer  aaiigevuld  met  NaCl-opI. 
eiiz.  en  de  erythrocyteii  op  deze  manier  net  zoo  lang  gc- 
wasscheii,  tot  de  liiervan  afkoinstige  ketikeiizoutoplossiiig 
met  de  azijiizuur-ferrocyaaiikalium-proef  geen  eiwitreactie 
nieer  geeft.  Dan  wordeii  deze  erylhrocyteii  met  0,9*  «  NaCi 
aani^eleiigd  tot  de  oorspronketijke  hoeveelheid  bloed  (zoiider 
citras-nathcus-opl.),  en  (lit  is  de  100*/B-erylhrocyteii-emu]sie. 
Eeii  20''/o-schapenerythrocyten-emulsie  had  een  haemoglo- 
bitie-gehalte  volgens  Tallquist  van  30-40. 

Bij  deze  proeven  wordt  de  haemolyse  aangeduid  met: 

c.  =  compleel;  b.c.  =  bijna  conipleel;  b.c.-c.  =  bijna 
compteet  tot  cumpleet;  zw.r.  =  zwakke  remming;  d.r.  = 
duidelijke  reniiniiig;  st.r.  =  sterke  remming;  t.r.  =  tolale 
remming. 

Toen  alle  opiossiiigen  gereed  waren,  dus  4  dageii  na 
het  bereiden  van  hel  extract,  werd  met  de  proeven  be- 
gonnen 

A.  Deze  proef  moest  dienen  om  na  te  gaaii,  of  de  toe- 
voeging  van  carbol  ook  een  ongunstigen  invloed  had  op 
de  haemotylische  werklng  der  saponine-oplossing.  De 
carbolsaponine-oplossing  C.S.  werd  ook  verdund  door  toe- 
voeging  van  9  deeleii  NaCl-opl.  Daar  ecliter  C.S.  slechts  0,9 
der  hoeveelheid  sapnnine  bevat  als  de  niet  met  carbol 
vermengde  oplossing,  werd  in  de  proeven  met  C.S.  steeds 
slechts  0,9  van  de  hoeveelheid  bloed  (of  erythrocyteii) 
geiiomen  als  in  de  proeven  met  de  PS. 

Hel  bleck  nu,  dat  men  bij  de  meer  geconcentreerde 
erythrocy ten-op] ossingen,  waarin  na  de  eindverdunning  meer 
dan  20''/o  erythrocyten  was,  een  duidelijk  verschil  ten  iiadeele 
der  carbuloplossing  koii  waarnemen  (ziet  de  buizen  la  en 
lb,  en  2a  en  2b),  maar  bij  een  iagei  procentage,  en  reeds 
van  af  een  eindverdunning  van  8^U  <ziel  3a  en  3b  l  was  het 
verschil  naawelijks  of  in  het  geheel  niet  meer  waarneem- 
baar  (ziet  oiiderstaajiile  label). 


/.  Proef  met  schapenbloederythrocyten 
en  de  opi  P.S.  en  C.S. 


N*. 

Hoeveelheid 
en  concen- 
tratie  der 
crythroc. 

Hoeveelheid 
P.  S. 

1-1 

1= 

U 

0,1  cc.  80»,', 

0,06  cc. 

50« 

b.  C. 

b 

0,09 

— 

0,06  cc. 

— 

St.  r. 

2a 

0,3  cc.  40»/, 

0.3  cc. 

— 

Xf!, 

b  c-c. 

b 

0^         . 

_ 

0.3  cc. 

— 

d.  r. 

31 

0,8  cc  ie»'. 

0,8  cc. 

- 

Vlt 

c. 

b 

0,72         . 

— 

0,8  cc. 

- 

b.  c. 

i» 

0.<  cc.   I?/, 

0,4  cc. 

6"'. 

c. 

b 

0,36        , 

— 

0,4  cc. 

— 

b.  c. 

5» 

b 

0,1  cc.     8»', 
0,09 

0,1  cc. 

0,1  cc. 

4*/. 

c. 

c. 

61 

1  cc.  2*„ 

1  cc. 

!•;■ 

c. 

b 

0.9      „ 

■    - 

1  cc. 

■ 

- 

<=■ 

B  De  tweede  proef  toont  aan,  hoe  sterk  men  de  sapo- 
nineoplossingen  1  en  V,  d.  z.  de  C.S.  en  de  P.S.-opl., 
nadat  de  eersle  natuurlijk  evenals  in  de  voorgaande  proef 
lO-voadig  verdund  was,  nog  kan  verdunnen  in  eeii  op- 
lossing,  waarin  steeds  evenveel  schapenbloederylhrocyten 
aanwezig  wareii,  zonder  datde  liaemolytJsche  werking  word! 
opgehcven. 

Hierbij  werd  uitgegaan  van  eeii  8V0  schapenbloed-ery- 
throcyten-emiilsie,  die  door  toevoeging  van  een  geleidelijk 
atnemende  hoeveelheid  saponine-oplossing  en  daarmede 
evenredig  stijgeiide  hoeveelheid  NaCI-oplossing  sleeds  tot  het 
dubbele  volumen  gebracht  werd,  zoodal  de  eiiidverdunning  in 
alle  buizen  een  4"/o-erythrocyteii-eiinilsie  bedroeg.  Hel  bleek 
daarbij  (ziet  onderslaande  label),  dat  zeKs  na  een  5-voudigc 
verduiiiiing  (buizen  5a  en  5b)  de  C  S.-  en  P  S.-op!ossingen 
'^l  in  staat  wareii  in  een  gelijk  voUimen  8''/oSchapenbloed- 
(lythtocyten  een  complete  haeniolyse  le  veroorzaken. 


//.  Proef  met  8'U  sch.  bl.  erythr.  en  de 
saponine-oplossingen  P.  S.  en  C.  S. 


S  X 

■   o  » 

%     • 

s   ■ 

Buisje 

Hoevrtlheid 

Hueveelheld 

^2  = 

Si 

£n- 

l<-i 

N*. 

erythrocyten 

P   S. 

3=6 

5* 

la 

0.t     cc. 

0,1     cc. 

b 

0,09  cc. 

— 

0.1     cc. 

.   — 

— 

e. 

2a 

0.2    cc. 

0,1     cc. 

— 

0,1     cc. 

b 

0.18  cc 

0.1     cc. 

0,08  cc. 

- 

c. 

3a 

0,2    cc. 

0.07  cc. 

- 

0,13  cc. 

b 

0,18  CC. 

— 

0.07  cc. 

0,11  cc. 

— 

c. 

4a 

0,2    cc. 

0,05  ee. 

— 

0.15  cc 

b 

0.18  cc. 

— 

0,05  cc. 

0.13  cc. 

— 

c 

M 

0.2     cc. 

0.04  cc. 

— 

0,16  CC 

b 

0,18  cc. 

~ 

0.04  cc. 

0,14  cc. 

c. 

C  De  iiu  volgende  proef,  genomen  met  de  saponine-oplos- 
singen II  en  in,  d.z.  de  A.S.  en  W,S,-oplossingen.  eveneens 
eerst  lO-voudig  verdund,  toonde  aan,  dat  deze  oplossingen 
b)j  niet  te  sterke  verdtinning  onderdezelfde  omslandlgheden 
als  bij  de  vorige  proef  in  een  gelijlc  vulumen  8''/d  schapeii- 
bloed-erythrocyten  een  complete  haemolyse  veroorzaakten. 
maar  reeds  btj  een  3-voudtge  en  nogerger  bij  een  4-voudige 
verdunning  (ziet  onderslaande  label  buizen  2  en  3^  en  3t>) 
een  duidelijke  remming  vertoonden.  Dit  bewijst  dus,  dat  de 
sterilisatie  dour  verliitting  op  de  liaemolyseerende  werking 
een  veel  ongunstigeren  invloed  uitoefent  dan  de  slerilisalie 
duor  carbol. 


iA 


///.  Proef  met  S^l^-sc/i.  erythr.  en  de  saponine- 
oplossingen  A.S.  en   W.S. 


K'. 

^1 

1 

H  X  _ 

if 

1* 

"    35- 

xj 

^<* 

:£>* 

s-^ 

I 

5* 

li 

03    cc. 

0,1     cc. 

_ 

0,1     cc. 

c. 

c 

b 

W      . 

— 

0.1     CC. 

0,1       „ 

— 

2 

0,2      . 

0,07  cc. 

— 

0,13    „ 

d.  r. 

3i 

M      . 

0,05    . 

— 

0,15    „ 

St.  r. 

b 

0,2      . 

— 

0,05  cc. 

0,15     „ 

— 

(1.-st.  r. 

4 

0.2      . 

0,04  CC. 

— 

0,16    „ 

It.  r. 

5i 

0,2      . 

0,02    . 

— 

0,18    „ 

t.  r. 

b 

0.2       . 

~ 

0,02  cc. 

0,18    ., 

~ 

tr. 

D.  Nadat  de  vorige  proel  geleerd  liad,  dal  verhiltingdus 
Hn  oiigunstigcn  invloed  uitoefende  op  de  haemolytische 
verking  der  sapoiiiiie-oplosstngin  slerke  verduimingen,  werd 
slechts  een  vergelijkeiide  proef  iiigesteld  belreffende  de 
luemolytische  werkJng  der  opiossingen  [V  en  I,  d.  z.  K.  S. 
tnC.  S,  wederom  )ia  lO-voudige  verduaniiig  derbeideop- 
loisingeii.  Daarloe  werden  gelijke  volumina  van  deze  kooksa- 
ponine-oplossiiig,  resp.  carbolsaponine-oplossing  en  schapeii- 
Mwd-erylhrocyteii  in  afdalende  coticentratie  van  20''/o  tot  2% 
'ermengd,  zoodat  de  eindvcrdiinningen  lO'/ptot  IVoCrythro- 
?>eD  bevatten.  Hierbij  bleek,  dat  er  geen  verscliil  tnsschen 
(tide  saponine-oplossingen  aan  te  toonen  was,  want  in  alle 
Ixiizen  onstond  complete  haemoiyse. 

E.  Ten  slolle  werd  nagegaan,  hoe  sterk  tiaeinolyseerend 
it  saponine-oplossingen  I  en  V,  d.  z.  de  C.  S.  en  P.  S  opi , 
"trkten  op  menschenbloed,  resp.  de  erythrocyten  daarvan. 
Daarloe  werd  bij  steller  dezes  venaepunctie  verricht  en 
bloed  op  2  manieren  opgevangen,  nl.: 

I,  in  2*'/o  citras-natricus-oplossing,  nl.  4  dl.  bloed  it) 
I  dl.  cttr.-natr.-opl.:  dit  moest  dienen  om  de  haemolytische 
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werkiiig  te  kiiniien  nagaan  op  eeti  erythrocyten-einiilRie. 

2.  ill  de  P.  S-opl,  waaraan  op  100  cc.  0,3  gr.  cilras 
natricus  was  loegevoegd.  Dit  is  gelieel  gelijk  aan  de  metho'de 
van  werkeii  in  de  praktijk  en  diende  alleen  om  vast  te 
slellen,  hoeveel  bleed  men  veilig  aan  9  cc.dezersaponine- 
citras-natricus-NaCI-"plossing  kan  toevoegen  zonderliinder- 
lijke  verschijnselen  te  ondervinden. 

Nadat  van  het  op  de  Iste  manier  opgevangen  bloed 
de  lOC/o-erylhrocyten-emulsie  verkregen  was  (die  volgens 
Tallquist  een  liaemoglobine-gehaite  aanwees  van  80,  terwiji 
de  20"/o  emulsie  ervan  volgens  T.  tusschen  30  en  40 
aangaf;  het  kort  daania  verrichte  onderzoek  van  het  hae- 
inoglobinegehalte  volgens  Sahli  van  het  gewone  bloed  gaf 
aan  76),  werden  hiermede  de  beide  volgende  proeven  ingesteld: 

a.  9  buizen  werden  gevuld  met  de  P.  S.-oplossing  en 
9  andere  met  )0-voudig  verdinide  C.  S-oplossing,  met 
geleidelijk  steeds  met  1  cc.  stijgende  hoeveelheden,  dus 
van  1,  2,  3,  4,  enz.  tot  9  cc.  In  eike  buis  der  P.  S.-op)o5sing 
kwam  nu  I  cc.  lOO*/,  erythrocyten-emulsie,  en  in  eike  buis 
der  C.  S.-oplossiiig  0,9  cc.  van  dezelfde  emulsie  (ziel  de 
redenen  hiertoe  onder  A.). 

Het  bleek  toen,  dat  6  cc-  van  beide  saponine-oplossingen 
in  staat  waren  de  onderling  overeenkomstige  hoeveelheid 
lOOPIf  erythrocyteti'Cmulsie  volledig  te  haemolyseeren,  en  dat 
5  cc.  tiog  een  bijiia  complete  haemolyse  gaven.  Waarechter 
2  cc.  P.  S.  nog  in  1  cc.  100*/o  erythrocyten  een  bijna  com- 
plete haemolyse  gaf,  was  in  de  overeenkomstige  buis  met 
2  cc.  C.S.  een  zwakke  remming  aanwezig,  zoodat  bleek, 
dat  de  C.  S   tocti  iets  minder  ^erk  haemolytisch  werkle 

b.  7  buizen  werden  gevuld  met  afdalende  hoeveelheden 
P.  S.-oplossing  en  aan  eike  buis  werd  toegevnegd  I  cc. 
\0°lo  menschenbloed-erylhrocyleti.  Hel  resultaat  is  in  on- 
derstaande  label  gemakkelijk  af  te  lezen. 

STAAT. 


Y^ 


/v.    Profj  met  70° /„  menschenbloed- 
erythrocyten-emulsie  en  P.  S. 


Buisje 

Ho«veelheid 

erythrocyten 

1  ec. 

0.5    cc. 

(., 

id. 

0,25     . 

b.  c-c. 

id. 

n,i5   . 

iw    r. 

id 

i),i     . 

d    r. 

id. 

0.05     . 

si.  r. 

6 

id 

0,025  . 

t.  r. 

7 

id 

0,01     . 

t.  r. 

Bij  het  op  de  2dc  manier  (zooals  gezegd  du.s  gelijk  aan 
de  methode  in  de  praktijk)  opvangen  van  het  bloed  direct 
in  het  sapoiiine-citras-natricus-NaCI-mengsel  bleek.  dal  de 
grootsle  hoeveelheid  bloed,  die  men  daartoe  zonder  hinder 
nemen  kaii,  I'/i  cc.  is.  In  9  cc.  opi.  gaf  !'/i  cc.  bloed  nog 
eeii  complete  haeniolyse  en  in  de  hnis  Irad  na  20  niin  en 
ook  na  21  uur  geen  stnlling  op.  Bij  loevoeging  van  2  cc. 
bloed  aan  9  cc.  opI.  onlstund  een  bijna  complete  haeinolyse 
(lietgeen  overecnkonil  met  de  proeven  boven  onder  a.  p.  881 
venneld),  maar  na  20  min.  begon  eeu  gelatineuze  stolling  in 
it  heele  buis  op  le  treden,  na  2  nnr  nam  hel  stolsei  4  5 
van  Je  hoogte  van  de  vioeistofkolom  in  en  na  21  uur  nog 
ongevecr  1/10  er  van. 

F.  Ten  slotte  werden  door  Dr.  M.  Erber  in  de  bacterio- 
fogische  afdceling  van  het  CM  Q  L  culturen  aangelcgd  van 
de  Mponine-nplossiiigeii,  welke  door  loevoeging  van  carbol 
(C.S,  opl.  1)  of  door  verhillen  op  het  waleibad  bij  56*^ 
C.  gediirende  Hn  uur  op  3  achiereeiivolgendedagen  (W  S., 
opl.  Ill)  steriel  nioesteii  zijn  geworden,  op  den  Sden  dag 
iiadat  deze  oplossingen  gereed  waren  gekomen.  Alle  cullii- 
m  bieven  steriel. 

ConclusUs  der  proeven: 

I.  Men  kan  dus  veilig  aan  9  cc.  saponine-citras  natricus- 
NaCl-opI     1    cc.    bloed    van    den    te   onderzoeken  persooii 
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toevoegeii.     waardoor     nooil    stolling    en    steeds    complete 
liaemolyse  opireedl; 

2.  de  carbni-sapoiiiiie-oplossing  mag  in  liaemolytische 
kraclit  met  de  nnbeliandelde  sapOEiine-oplossiiig  vrij  wel  op 
dezelfde  lijn  gesleld  worden,  terwijl  de  op  de  atidere,  meer 
gecompliceerde  wijzen  gesleriliseerde  sapoiiine-oplossiiigen 
iels  minder  voldoen. 

Waar  het  mij  niet  gemakkelijk  mogelijk  is.  deze  method e 
aan  meer  materiaal  te  toeisen,  lioop  ik,  dat  die  medici, 
welke  daartoe  meer  gelegeiilieid  liebheii,  deze  methode  ecus 
iiader  zulleii  heproeveii.  De  biijteiigewone  gemakkelijkheid, 
de  tietrouwhaarlieid  en  de  geheel  le  verwaarlonzen  kosten 
der  methode  (12  zeepvnictilen  kosten  hier  le  Weltevreden 
slectits  een  dubbellje  en  zijn  voldoende  voor  eeti  1300  on- 
derzoekingen!)  geven  haar  daarop  voikomen  recht. 
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Een  geval  van  infectie  met  Opisthorchis 
felineus  bij  den  mensch^ 

DOOR 
Dr.  J.  HAQA. 

(Centraal  Militalr  Geneeskundig  Laboratoriam). 


Op  3  Juli  werd  bij  hel  rouline-onderzoek  der  faeces  van 
een  Menadonees,  Infanterist  |e  klasse,  Stb.  N°.  90405,  een 
ei  gevonden,  dat  door  zijn  buitengewone  zeldzaamheid  af- 
zonderlijke  vermelding  verdient. 

In  de  dunbrijige,  met  bloederig  slijm  vertnengde  ontlasting 
werd  gevonden: 

Eniaini,>eba  histolytica:  groote  vegetatieve  (histolytische) 
vormen:  +,  cysten:  +,  Ascaris-eieren :  +,  Trichocephalus- 
eieren:  4-,  en  bovendien  in  de  11  dikke  eosine-praepara- 
ten,  voor  het  onderzoek  op  wormeieren,  nog  2  eieren,  die 
door  hunne  afwijkende  grootte  en  bouw  dadelijk  opvielen. 
Ze  waren  peervorming  met  een  breede  en  een  smalie  pool, 
bezaten  een  vrij  dikke  schaal  met  een  dubbele  contour, 
vertoonden  aan  de  spitse  pool  een  duidelijkdeksel,  en  waren 
27  X  14  mikra  groot. 

De  buitenomtrek  van  dit  deksel  nu  bleek  zelfs  bij  zeer 
slerke  vergrooting  (1/12",  oc.  4  Zeiss)  zonder  verdikkingen 
oi  aiiclere  uitsteeksels  aan  het  grensvlak,  in  den  omtrek  van 
de  schaal  van  het  ei  ats  tiet  ware  door  te  loopen.  Het  deksel 
Kas  niet  hoog. 

In  het  inwendige  van  het  ei  was  eenlichtekorrelingwaar 
te  nemen. 

Wegens  de  bovengenoerade  kenmerken  werd  de  diagnose 
(waarbij  Clonorchis  sinensis  natuurlijk  in  aanmerking  genomen 


werd)  gesteld  op  Opisthorchis  fellneus  ^). 

Den  volgenden  dag  werd  nog  een  ei  van  dezelfde  afme^ 
tingen  gevonden,  maar  deze  keer  bevatte  het  een  fraai  mi- 
racidium  met  duidelijke  wimperharen. 

Daar  deze  patient  voor  zijn  amoebendysenterie  geruimen 
tijd  binnen  lag,  zijn  de  faeces  nog  op  24  verschillende  dagen 
speciaal  op  wormeieren  (10-26  praeparaten  per  keer)  onder- 
zocht,  maar  de  eieren  zijn  niet  meer  gevonden. 

Behalve  nu  ook  de  bovenbeschreven,  van  het  clonorchis-ei 
afwijkende  kenmerken,  pleit  ook  de  landaard  van  den  patiCnt 
tegen  een  infectie  met  Clonorchis  sinensis. 

Patient  is  nl.  een  Menadonees(geboren  1888),  die  tot  1908 
te  Menado  (Celebes)  gewoond  heeft,  daarna  als  soldaat  naar 
Java  is  gegaan  en  sinds  dien  nooit  naar  andere  gedeelten  van 
de  buitenbezittingen,  behalve  Menado,  of  buiten  Nederlandsch- 
IndiC  geweest  is.  Bij  den  Inlander  is  tot  nu  toe  nog  geen 
infectie  met  Clonorchis  sinensis  vastgesteld. 

Wegens  het  merkwaardige  geval  mogen  de  anamnese  en 
ziekte-geschiedenis  kort  vermeld  worden: 

L w. :   Infanterist   Ide   klasse,  Stb.  N^.  90405.  Qe- 

boren  1888  te  Menado  (ouders  Menadoneezen). 

Tot  1908  te  Menado;  in  1908  gefingageerd  als  soldaat  en 
naar  Java;  nooit  Java  verlaten,  behalve  in  de  Iste  helft  van 
1923  met  verlof  naar  Menado.  Pas  kort  ziek  zijnde,  van  zijn 
2-maanden  verlof  teruggekeerd  te  Weltevreden,  werd  hij 
hier  onmiddellijk  (2  Juli)  opgenomen  wegens  zijn  ziekte 
in  het  Militaire  Hospitaal.  De  ziekte  begon  met  buikpijn, 
bloederigen  en  slijmerigen  frequenten  dunnen  stoelgang 
(±  10  X  daags),  zonder  koorts. 

Vroeger  heeft   patiSnt  slechts  ££nmaal  in  1921  te  Welte- 

0  Voor  uitvoerige  gegevens  betreffende  de  Clonorchis  sinensis  en 
Opisthorchis  felineus  moge  verwezen  worden  naar  het  artikel  van 
Dr  J.  Mebius,  „Clonorchiosis  hepatis,  cirrhosis  parasitaria  en  typische 
groei  van  het  galgangepitheel",  in  de  Mededeelingen  van  den  Burg, 
Geneeskundigen  Dlenst  in  Nederlandsch^Indii,  1920,  Decl  V  en  Ge- 
neesk.  Tijdschn  van  Nederiandsch-Indii,  1920,  Dee!  60,  pag.  224-294. 
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vreden  gedurende  2  dagen  lichte  diarrhoe  gehad  (4xdaagd 
ontlasting)  zonder  bijmenging  van  bloed  en  slijm,  welke 
dian-hoe  na  2  dagen  geheel  over  was  en  waarvoor  patiSnt 
Diet  in  het  Hospitaal  is  opgenomen.  Patient  heeft  geen 
icterus  gehad. 

Patient  woonde  te  Menado  in  zijn  jeugd  bij  zijn  ouders. 
Deze  hielden  er  geen  honden  of  katten  op  na,  maar  hij 
kwam  bij  zijn  broeder,  die  eenige  honden  (geen  katten) 
hield,  met  wie  hij  veel  speelde. 

Patient  heeft  nooit  ongekookte  visch  gegeten,  alleen  visch, 
die  goed  gekookt  was.  Verder  ook  vieesch,  maar  dit  nooit 
rauw. 

De  26  dagen  van  het  onderzoek  der  faeces  vielen  in  den 
tijd  van  3  Juli-20  Augustus  1923.  Bind  Augustus  heeft  patient, 
heisteld  van  zijn  amoebiasis,  het  hospitaal  verlaten. 
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(Mededeeling  ait  het  Militair  Oeneeskundig  Laboratorlum). 

*abellen   voor  determinatie  der  in  Nederlandsch- 
Oost-Indie  voorkotnende  Anophelinen  ^) 

DOOR 

Dr.  J.  HAQA. 


Daar  in  de  laatste  jaren  veel  nieuwe  soorten  Anophelinen,  min 
)\  meer  verspreid  voorkomend,  in  Nederlandsch-Indi£  beschreven, 
tnde  bestaande  determinatie-tabellen  der  imagines  (die  van  N.  H. 
IwELLENGREBEL  Van  1921  en  E.  RoDENWALDT  Van  1924)  daardoor 
[eheel  onvolledig  en  dus  niet  meer  bruikbaar  zijn  geworden,  voelde 
me  eind  1929  genoopt  voor  eigen  gebruik  en  yoor  het  onderricht 
m  officieren  van  gezondheid  nieuwe  tabellen  te  maken.  Daarin 
mden  ook  de  door  Dr.  H.  de  Rook,  Officier  van  Gezondheid 
Iste  klasse,  in  Zuid-Nieuw-Guinea  (Boven-Digoel)  en  Ternate 
lieuw  gevonden  soorten  (A.  amictus,  bancrofti,  papuae  en  longi- 
rostris  var.  annulatus)  nog  opgenomen  worden,  zoodat  de  tabellen 
ip  't  oogenblik  alle  in  Nederlandsch-Indig  voorkomende  soorten 
ihandelen.  Daarbij  is  de  nieuwe  nomenclatuur  ingevoerd.  In  ver- 
kand  met  deze  nomenclatuur  en  de  opmerkingen  van  G.  Covell, 
rolgens  wien  A.  (Nyssorhynchus)  jamesi,  die  in  Nederlandsch- 
Indie  voorkomt,  dezen  naam  ten  onrechte  draagt,  terwijl  beide 
ibspecies  van  A.  (Nyssorhynchus)  fuliginosus  volgens  dienzelfden 
:hri]ver  tot  iin  soort,  A.  philippinensis  samengevoegd  moeten 
rorden,  zijn  dus  enkele  soorten  herdoopt.  Een  opgave  der  oude 
in  nieuwe  benamingen  is  aan  eike  tabel  toegevoegd. 
Hierbij  ben  ik  verplicht  mijn  dank  te  betuigen  aan  de  heeren 
L  Brug,  Dr.  H.  de  Rook  en  Prof.  Dr.  E.  Walch,  voor  hun 
kuip  op  verschillend  gebied. 

Tot  publicatie  van  deze  tabellen  ben  ik  overgegaan  niet  alleen 

igens  de  bovengenoemde  redenen,  maar  ook,  omdat  een  nieuwe 

iwerking  van  het  boek  van  Prof.  Dr.  N.  H.  Swellengrebjel, 

i,Df  Anophelinen  van  Nederlandsch-Oost- Indie,''  vermoedelijk  nog 

{eruimen  tijd  op  zich  zal  laten  wachten,  waardoor  veel  onder- 

toekers,  vooral  in  het  Oosten  van  onzen  Archipel,  de  daar  gevonden 

uiskieten  niet  kunnen  determineeren. 

*)   Bij  de  redactie  ontvangen  16  Januari  1930. 
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I.    Tabel  voor  detertninatie  der  wijtjes-Anophelineo. 

1  a    Abdomen  dorsaal  van  2de  t/m  8ste  segment  dicht  bezet  met 

breede  goudgele  schubben,  en  ventraal  op  2de  t/m  8ste  seg- 
ment lets  minder  dicht  bezet  (naar  de  bases  der  segmenten 
toe)  met  breede  witte  ^n  gele  schubben;  proboscis  geheel 
donker;  de  vieugelcosta  met  zes  groote  donkere  vlekken,  de 
Iste  long,  met  14 — 18  kleine  zwarte  vlekken,  geen  groote  vlek- 
ken; palpen  met  een  proximaal  smallen  ring  en  drie  distale 
breede  witte  banden;  femur,  tibia  en  tars.  1  van  alle  pooten 
geel  gevlekt,  alle  tarsalia  1  t/m  4  apicaal  geel  geband,  de  tar- 
salia  2  t/m  4  tevens  basaal  geband  A.  amictus. 

b  Abdomen  dorsaal  op  2de  t/m  8ste  segment  apicaal  en  mediaan 
verspreide  breede  gele  schubben,  op  2de  t/m  7de  segment  bo- 
vendien  twee  laterale  apicale  bundels  van  zeer  breede  bruine 
schubben,  op  4de  t/m  8ste  segment  staan  de  gele  schubben  me- 
diaan ook  aan  de  bases  der  segmenten  en  strekken  zich  api- 
caal tot  aan  de  laterale  bundels  uit:  op  de  ventrale  zijde  van 
den  top  van  het  2de  t/m  7de  segment  mediaal  en  lateraal  drie 
groepjes  breede  witte  schubben,  het  mediane  groepje  vergezeld 
van  een  bundel  zeer  breede  bruine  schubben;  de  vieugelcosta 
basaal  tot  aan  de  inmonding  der  subcosta  met  eenige,  meest 
vier,  zeer  kleine  lichte  plekken,  en  distaal,  nl.  bij  de  inmon- 
ding der  subcosta  en  nabij  den  top,  twee  breede,  lichte  plek- 
ken; palpen  proximaal  met  twee  smalle,  witte  ringen  en  een 
distalen  breeden,  het  toplid  innemenden  witten  band;  femur, 
tibia  en  tars.  1  van  alle  pooten  geelgrijs,  niet  geel  gevlekt;  van 
den  achterpoot  zijn  de  apicale  helft  van  tars.  1  en  de  tarsalia 
3  t/m  5  geheel  wit  ; A.  errabundus. 

c    Abdomen  niet  alsonder  a  en  bbeschreven    2. 

2  a    Vleugel  ongevlekt 3. 

b    Vleugel  gevlekt 7. 

3  a    De  stam  der  4de  en  de  boventak  der  5de  long,  zijn  gegolfd    4. 
b    Niet  aldus  5. 

4  a    Lengte  der  zwarte  palpen  meer  dan  de  helft  (tot  circa  2/3)  van 

de  lengte  van  die  van  proboscis;  proboscis  belangrijk  korter 
dan  de  voorfemur;  eerste  vorkcel  zeer  klein,  nl.  1/3  van  de 
lengte  van  den  stam  der  2de  long,  (tot  aan  de  voorste  dwars- 

ader) A.  bironeill. 

b  Lengte  der  palpen  is  circa  1/4  van  die  van  proboscis;  probos- 
cis belangrijk  langer  dan  voorfemur;  eerste  vorkcel  normaal. 
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is  nl.  even  lang  als  de  stam  der  2de  long,  (de  d's  en  $'s  zijn, 
ook  wat  de  antennae  betreft,  precies  gelijk,  en  alleen  aan  de 
genitalia  te  onderscheiden) A.  travestitus. 

c  Lengte  der  donkerbruine  palpen  is  circa  2/5  van  die  van 
proboscis;  proboscis  belangrijk  korter  dan  voorfemur  (nl.  5:7); 
eerste  vorkcel  bestaat  feitelijk  niet,  daar  de  ondertak  der  2de 
long,  niet  in  den  boventak  uitmondt;  de  stam  der  4de  long, 
heeft  op  de  benedenwaartsche  uitbochting,  weike  gelegen  is 
halverwege  top  2de  vorkcel  en  achterste  dwarsader,  op  den 

top  dier  bocht  een  verdikking  der  ader A.  papuae. 

5a   Gele  vleugel    A.  itntnaculatus. 

b   Bruine  vleugel  6. 

6  a    Lengte   circa  3,5  mm;  kop  met  zeer  smalle  vorkschubben; 

prothoraxiobben  zonder  schubbenbundel;  middelste  dwars- 
ader  iets  vddr  de  voorste  gelegen,  de  achterste  dw.  a.  voor 
1,5  maal  haar  lengte  achter  de  middelste;  de  3de  long,  eindigt 
meestal  in  de  voorste  dw.  a.»  loopt  echter  soms  er  voorbij; 
palpen  dun,  grijsbruin,  ongeband,  even  lang  als  proboscis 

A.aitkenii. 

b  Lengte  circa  5  mm;  kop  met  breede  vorkschubben;  protho- 
raxiobben vooraan  met  schubbenbundel;  middelste  dwars- 
ader  voor  2/3  van  haar  lengte  achter  de  voorste,  en  vodr 
de  achterste  dw.  a.;  de  3de  long.  loopt  achterwaarts  voorbij 
de  voorste  en  middelste  dw.  a.;  palpen  meten  ongeveer  3/4 
van  de  lengte  van  de  proboscis  A.  brevlpalpls. 

7  a    Achterfemur  vertoont  apicaal  een  zeer  breede  pluim  van  zeer 

lange,  spatelvormige  witte  schubben,  basaalwaarts  gevolgd 
door  een  breeden  band  van  groote  elliptische  zwarte  schuin 
afstaande  schubben.  Vleugel  met  volgende  kenmerken:  het 
eind  der  costa,  de  top  der  Iste  long,  en  de  top  van  den  boven- 
tak der  2de  long,  zijn  geel  beschubd,  overigens  is  de  heele  vleu- 
gel donker;  de  basis  der  costa  vertoont  een  lange-,  de  subcosta 
ter  hoogte  van  den  oorsp.rong  der  2de  long,  een  kleine  zwarte 
vlek;  de  2de  long,  vertoont  drie  opvallende,  reeds  met  de  loupe 
zeer  goed  zichtbare  zwarte  viekken,  nl.  1.  aan  den  oorsprong, 
2.    ter   hoogte    van  de  dwarsaders  (overgrijpend  op  3de  en 

4de  long.),  3.  bij  de  bifurcatie  op  beide  vorktakken   

A.  annandalel. 

b   Achterpoot  met  breeden  lichten  tibiotarsalen  band  8. 

c  Achterpoot  anders  dan  sub  a.  en  b 9. 
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8  a    Palpen  met  vier  duidelijke  witte  banden,aan  den  top  der  Ieden» 

het  toplid  is  apicaal  voor  de  helft  tot  drie  vierde  wit  (geel)' 
proboscis  is  normaal  lang,  even  lang  als,  of  heel  weinig  langer 
dan,  de  palpen;  de  donkere  vlekken  op  de  vleugels  minder 

groot;  de  vlekken  op  de  Iste  long,  meer  uit  elkaar     

A.  leucosphyrus  type. 
b  De  palpen  met  zeer  smalle  witte  ringen,  het  toplid  alleen  wit 
aan  het  uiterste  einde;  proboscis  veel  langer  dan  de  palpen 
(deze  zijn  voor  een  lengte,  gelijk  aan  de  laatste  twee  palple- 
den,  korter  dan  de  proboscis);  de  donkere  vlekken  op  de 
vleugels  grooter;  de  vlekken  op  de  Iste  long,  meer  in  elkaar 
overloopend  A.  leucosphyrus  var.  hackeri. 

9  a    Costa  (gerekend  tot  inmonding  der  Iste  long.)  met  hoogstens 

twee  duidelijke  lichte  plekken 10. 

b    Costa  met  meer  dan  twee  lichte  plekken    18. 

10  a    Palpen  geheel  donker  (soms  met  iets  lichter  geelbruine  schub- 

ben  op  de  grens  van  2de — 3de  en  3de — 4de  segment)  11. 

b    Palpen  met  drie  of  vier  lichte  ringen  (soms  slechts  twee)    15 

1 1  a    Tarsale  5  achterpoot  geheel  licht  (tars.  3  en  4  wit  met  zwarten 

band  middenin)   A.  albotaeniatus. 

b    Geen  der  tarsalia  geheel  licht     12. 

12  a    Palpen  zeer  dik;  ventraal  op  2de — 7de  abdominaalsegment 

een  paar  witte  schubbenbundels  aanwezig,  ^n  (of)  een  groep 
van  3 — 20  witte  schubben  en  3 — 4  haren  op  den  achterbeugel 

13. 

b    Palpen  dunner;  geen  ventrale  abdominale  schubbenbundels, 

geen  groep  van  witte  schubben  op  den  achterbeugel  

A.  utnbrosus* 

13  a    Witte  spikkels  op  voorfemur  (muskiet  van  onderen  bekijkeni); 

vleugelfranje  bij  inmonding  van  3de  long,  donker;  de  groep 
witte  schubben  op  den  achterbeugel  vaak  geheel  afwezig» 
dikwijls  zijn  er  1, 2  of  3  schubben,  nooit  meer  ...  A.  bancrofti. 
b  Witte  spikkels  op  voorfemur  afwezig;  vleugelfranje  bij  in- 
monding van  3de  long,  licht   14. 

14  a    Vleugelfranje    bij    inmonding  van  den  bcventak  der  4de 

long,  donker;  witte  schubben  ventraal  op  2de-7de  abdo- 
minaalsegment aanwezig  A.  barbirostris. 

b  Vleugelfranje  bij  inmonding  van  den  boventak  der  4de  long, 
licht;  witte  schubben  ventraal  op  2de — 7de  abdominaal- 
segment afwezig  A.   pseudumbrosus. 


367 

15  a    Palpen  met  drie  lichte  ringen,  maar  top  donker;  lichte  franje- 

top  alleen  bij  inmonding  van  boventak  der  2de  long.  A.  gigas. 

b    Palpen  met  drie  of  vier  lichte  ringen,  top  licht;  franjetop 

licht,  tot  minstens  bij  inmonding  der  3de  long 16. 

16  a    Tarsale  4  en  5  van  den  achterpoot  wit  (soms  wat  bruin  aan 

top  5  of  midden  op  4)  A.  sinensis  var.  argyropus. 

b    Geen  der  tarsalia  geheel  wit   17. 

17  a    Geen  ventrale  schubbenbundel  op  7de  abdominaalsegment; 

goudgele  franjetop  van  even  voor  inmonding  van  ondertak 
der  2de  long,  tot  en  met  3de  long A.  separatus. 

b  Ventrale  schubbenbundel  op  7de  abdominaalsegment;  goud-* 
gele  franjetop  van  v66r  inmonding  der  Iste  tot  voorbij  die 
der  3de  long A.  sinensis. 

18  a    Tarsale  5  van  den  achterpoot  geheel  wit  19. 

b    Geen  der  tarsalia  geheel  wit   23. 

19  a    Tarsalia  3  t/m  5  van  den  achterpoot  geheel  wit   20. 

b    Tarsale  3  niet  geheel  wit 21. 

20a    Pooten  gevlekt    A.   ramsayi. 

b  Pooten  ongevlekt;  tarsale  2  van  den  achterpoot  apicaal  over 
1/5  —  1/2  der  lengte  wit  A.  pliiUppinensis. 

21  a  Tarsalia  4  en  5  van  den  achterpoot  geheel  wit    A.  schflttneri. 

b  Alleen  tarsale  5  van  den  achterpoot  geheel  wit    22. 

22a  Pooten  gevlekt    A.  maculatus. 

b  Pooten   ongevlekt    A.   karwari. 

23  a  Pooten  niet  duidelijk  geband  (loupe-vergrootingl);  palpen 

met  niet  meer  dan  drie  lichte  ringen  24. 

b    Pooten  duidelijk  geband  (soms  slechts  gedeeltelijk)  25« 

24  a    Proboscis  voor  distale  helft  licht  A.  aconitus* 

b    Proboscis  geheel  donker  A.  minimus- 

25  a  Palpen  met  meer  dan  drie  lichte  ringen;  pooten  gevlekt     26- 
b  Palpen  met  drie  lichte  ringen;  pooten  al  dan  niet  gevlekt  31* 

26  a  Ventraal  apicaal  op  2de — 7de  abdominaalsegment  zes  paar 

zwarte  schubbenbundels;  op  het  8ste  abdominaalsegment 
ventraal  gele  schubben A.  kochi. 

b    Geen  ventrale  abdominale  schubbenbundels   27. 

27  a    Breede  schubben  over  het  geheele  mesonotum,  met  gele  haren 

daartusschen 28. 

b  Haarvormlge  6f  vrij  breede  kromme  schubben  alleen  op  den 
voorrand  van  het  mesonotum,  overigens  haren    29. 


368 

28  a    Proboscis   gedeeltelijk   licht     A.    punctiilatus. 

b    Proboscis  meestal  geheel  donker  met  lichte  viek  onder  oliva 

A.  punctulatus  var.  moluccensis. 

29  a    Proboscis  veel  langer  dan  palpen  (17:14);  de  basis  ^)  der  2de 

vorkcel  ligt  dichter  bij  de  vleugelbasis  dan  de  basis  der  Iste 

vorkcel;  achterpoot  sterk  gevlekt  (t/m  3de  tarsale)     30. 

b  Proboscis  vrijwel  even  lang  als  de  palpen;  de  basis  der  2de 
vorkcel  ligt  verder  van  de  vleugelbasis  dan  de  basis  der  Iste 
vorkcel;  achterpoot  minder  sterk  gevlekt  (niet  verder  dan 
Iste  tarsale) A.  tessellatus. 

30  a    De  apicale  gele  banden  aan  de  bruingele  tarsalia  1  t/m  4. 

moeilijk  te  zien  (vooral  aan  den  middenpoot)  A.  longirostris. 
b    De  apicale  gele  banden  aan  de  zwarte  tarsalia  1  t/m  4  door 

het  kleurverschil   veel  duidelijker   A.  longirostris 

var.   annulatus. 

31  a    Pooten  meer  of  minder  sterk  gevlekt    32. 

b    Pooten    ongevlekt    34. 

32  a    Op  costa  bleeke  plekken  grooter  dan  de  zwarte  vlekken;zeer 

sterk  gevlekte  pooten  (ook  de  tarsalia  2  t/m  4)  A.  parangensis. 

b    Op  costa  bleeke  plekken  kleiner  dan  de  zwarte  vlekken;min- 

der  sterk  gevlekte  pooten  (tarsalia  3  en  4  niet  gevlekt)  ...33. 

33  a    Vleugel  helderder  (komt  in  zeer  veel  opzichten  met  den  vleu- 

gel  van  A.  rossii  overeen);  de  2de  distale  costavlek  is  onge- 
veer  even  lang  als  de  voorafgaande  lichte  plek  en  iets  kleiner 
dan  de  opvolgende  lichte  plek;  de  boventak  der  5de  long, 
heeft  drie  kleine  vlekken  [verhouding  van  donker  totgeheele 
lengte  der  boventak  als  30  (max.  40):  100];  palpen  bruin,  de 
lichte  top  is  zeer  breed,  3 — 5  x  zoo  lang  als  de  daaropvolgende 
donkere    band    A.    ludlowi. 

b  Vleugel  donkerder;  de  2de  distale  costavlek  is  1,5  tot  3  x 
zoo  lang  als  de  voorafgaande  plek  en  staat  in  dezelfde  ver- 
houding tot  de  volgende  lichte  plek;  boventak  der  5de  long, 
heeft  drie  (soms  twee,  door  versmelting  der  twee  distale) 
groote  vlekken  [verhouding  van  donker  tot  geheele  lengte 
der  boventak  als  ruim  40,  meestal  50  (max.  88!):100];  palpen 
donkerder  bruin,  de  lichte  top  meestal  even  lang,  hoogstens 

*)  Onder  „basis"  van  een  vorkcel  verstaat  men  dat  gedeelte,  hetwelk 
het  dichtst  bij  de  vleugelbasis  gelegen  is,  dus  de  bifurcatie-plaats  der 
betreffende  longitudinale. 
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2  X  zoo  lang,  als  de  daarop  volgende  donkere  band  

A.ludlowl  var.  sundalca. 

34  a    Proboscis  op  oliva  na  geheel  donker;  lichte  palpentop  nage- 

noeg  even  breed  als  daaronder  gelegen  zwarte  ring  (varia- 

ties:  1 — 3    x   zoo  breed)    A.rossii. 

b  Proboscis  onder  oliva  nagenoeg  steeds  met  lichte  piek;  lichte 
palpentop  3 — ^5  x  zoo  breed  als  daaronder  gelegen  zwarte 
ring  (variaties  van  1 — 11  x  zoo  breed) A.vagus. 


Nleuwe  beoamingeo: 

A.Uronelli:  vroeger:    Bironella  gracilis. 

A.philipplnensis:  tot  deze  eene  soort  zijn  vereenigd  de  beide 

subspecies   van   Nyssorhynchus  fuliginosus,  nl.  N.  f.  type  en 

N.  f.  var.  nivipes. 

A.pseudufnbrosus:   vroeger:    Myzorhynchus   barbirostris  var. 

pallidus  Swellengrebel. 

A.raiii8ayi:  vroeger:   abusievelijk   als   Nyssorhynchus  jamesi 

beschreven. 

A.separatus:   vroeger:  Myzorhynchus  sinensis  var.  separatus. 

Voorts  wordt  in  de  buitenlandsche  nomenclatuur  A.sinensls 

tegenwoordlg  vaak  als  A.hyrcanus  en  Asossii  als  A.subpidus 

aangeduid. 

Alphabetische  volgorde  der  vrouwelijke  Anophelinen  (38soorten; 
het  achter  den  naam  geplaatste  cijfer  geeft  het  nummer  der  tabel 
aan,  in  hetwelk  deze  soort  behandeld  wordt). 

1  A.aconitus   24a. 

2  A.aitkenii 6a. 

3  A.albotaeniatus  11a. 

4  A.amictus    la. 

5  A.annandalei   *)  7a. 

6  Abancrofti 13a. 

^  A.barbirostris 14a. 

8  A.bironelli    4a. 

9  A.brevipalpis 6b. 

'0   A.errabundus  lb. 

^)  Zie  noot  1  op  p.  378. 
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11  A.gigas     15a. 

(A.hyrcanus:  zie  A.  sinensis) 

12  A.immaculatus    5a. 

13  A.karwari    22b. 

14  A.kochi 26a. 

15  A.leucosphyrus  type  8a. 

16  A.leucosphyrus  var.  hackeri 8b. 

17  AJongirostris  30a. 

18  A.longirostris  var.  annulatus    30b. 

19  A.ludlowi     33a. 

20  A.ludlowi  var.  sundaica     33b. 

21  A.maculatus    22a. 

22  A.minimus  24b. 

23  A.papuae 4c. 

24  A.parangensis     32a. 

A.peditaeniatus:    als   imago    nog  niet   in  Ned.-Indi^ 

gevonden. 

25  A.philippinensis 20b. 

26  A.pseudumbrosus  14b. 

27  A.punctulatus     28a. 

28  A.punctulatus  var.  moluccensis    28b. 

29  A.ramsayi    20a. 

30  A.rossii  (=A.subpictus :  buitenlandschenomenclatuur)  34a. 

31  A.schQffneri     21a. 

32  A.separatus     17a. 

33  A.sinensis  (=  hyrcanusrbuitenlandsche  nomenclatuur)  17b. 

34  A.sinensis  var.  argyropus  16a. 

35  A.tessellatus    29b. 

36  A.travestitus  4b. 

37  A.umbrosus     12a. 

38  A. vagus    34b. 

II.    Tabel  voor  determlnatie  der  mannetjes-Anopheilnen. 

la  Abdomen  dorsaal  van  2de  t/m  8ste  segment  dicht  bezet  met 
breede  goudgele  schubben,  met  een  groep  van  donkere  schub- 
ben  midden  op  de  segmenten  4 — 6;  ventfaal  op  2de  t/m  8ste 
segment  lets  minder  dicht  bezet  (naar  de  bases  der  segmenten 
toe)  met  breede  witte  in  gele  schubben;  proboscis  geheel  don- 
ker;  de  vleugelcosta  met  zes  groote  donkere  vlekken,  de  Iste 
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long,  met  14 — 18  kleine  zwarte  vlekken,  geen  groote  vlekken 
(beschrijving  volgens  Edwards) A.  amictus. 

b    Abdomen  nietaldus 2. 

2a    Vleugel  ongevlekt 3. 

b   Vleugel  ge vie kt '. 7. 

3  a    De  stam  der4de  en  de  boventak  der  5de  long,  zijn  gegolfd  4. 
b    Niet  aldus  5. 

4  a    Palpen  langer  dan  de  halve  lengte  van  de  proboscis;  probos- 

cis belangrijk  korter  dan  de  voorfemur;  de  eerste  vorkcel 
meet  ongeveer  1/5  van  de  lengte  van  den  stam  der  2de 
long.;  antennen  pluimvormig  A.  bironelH. 

b  Palpen  meten  ongeveer  1/4  van  de  lengte  van  de  proboscis; 
proboscis  langer  dan  de  voorfemur;  de  eerste  vorkcel  meet 
ongeveer  4/5  van  de  lengte  van  den  stam  der  2de  long.; 
de  antennen  geheel  gelijk  aan  die  van  het  wijf  je  {d  en  $  alleen 
aan  de  genitaliSn  te  onderscheiden)    A.  travestitus. 

c  Palpen  nagenoeg  even  lang  als  de  proboscis;  proboscis  lets 
korter  dan  de  voorfemur  (verhouding  als  63:71);  de  eerste 
vorkcel  bestaat  feitelijk  niet,  daar  de  ondertak  der  2de  long, 
niet  in  den  boventak  uitmondt;  de  stam  der  4de  long,  heeft 
op  de  benedenwaartsche  uitbochting,  weike  gelegen  is  hal- 
verwege  top  2de  vorkcel  en  achterste  dwarsader,  op  den  top 
dier  bocht  een  verdikkingdierader    A.papuae. 

5  a    Gele  vleugel   (proboscis  roomwit,  palpen  roomwit  tot  licht 

geel)    A.  iniinaculatus. 

b    Bruine    vleugel    6. 

6  a    Kop  met  zeer  smalle  vorkschubben;  prothoraxlobben  zonder 

schubbenbundel;  palpen  dun,  grijsbruin,  ongeband,  even 

lang  als  proboscis  A.  aitkenii. 

b  Kop  met  breede  vorkschubben;  prothoraxlobben  vooraan 
met  schubbenbundel;  palpen  bijna  even  lang  als  proboscis 
A.  brevipalpis. 

7  a    Achterpoot  vertoont   op  het  tibio-femoraal-gewricht  een, 

reeds  met  het  bloote  oog  zichtbare,  breede  krans  van  zilver- 
witte  uitstaande  schubben,  waarboven  een  nog  iets  breedere 
krans  van  gitzwarte  meer  tegen  den  femur  aanliggende  schub- 
ben;  costa  geheel  bruin,  zonder  lichte  plekken,  franjetop 
geelwit  van  even  v66r  inmonding  der  eerste  long,  tot 
even  voorbij  inmonding  van  boventak  der  tweede  long 
A.  annandalei. 
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b    Achterpoot  met  breeden  lichten  tibiotarsalen  band 

A.  leucosphyrus  en  A.  leucosphyrus  var.  hackerl. 
c    Achterpoot  anders  dan  onder  a.  en  b.  beschreven 8. 

8  a    Costa  (gerekend  tot  inmonding  der  eerste  long.)  met  hoogstens 

twee  duidelijke  lichte  plekken 9. 

b    Costa  met  meer  dan  twee  duidelijke  lichte  plekken  16. 

9  a    Tarsale  5  achterpoot  wit  (hoogstens  top  even  bruin)    ...  10. 
b    Geen  der  tarsalia  wit     11. 

10  a    Alleen  tarsale  5  wit    A.  albotaeniatus. 

b    Tarsale  4  in  5  wit  (soms  even  bruin  aan  den  top  van  5  en  in 

het  midden  van  4) A.  sinensis  var.  argyropus. 

11a    Palpen  zwart  6f  bruin  en  zwart    12. 

b    Palpen  met  wit  en  zwart  15. 

12  a    Ventraal   op  2de — 7de   abdominaalsegment   mediaan    (en 

soms  ook  lateraal)  een  paar  witte  schubbenbundels,  in  (60 
een  groep  van  witte  schubben  (3 — 20)  in  (df)  witte  haren 

(3—4)  op  den  achterbeugel  13. 

b    Geen  witte  abdominale  schubbenbundels;  geen  groep  van 

witte  schubben  en  witte  haren  op  den  achterbeugel  

A.  umbrosus. 

13  a    Witte  spikkels  op  voorfemur  (muskiet  van  onderen  bekijken); 

vleugelfranje  bij  inmonding  der  derde  long,  donker;  de  witte 
schubben  op  den  achterbeugel  vaak  geheel  afwezig,  dikwijls 

zijn  er  slechts  1,  2  of  3   A.  bancrofti. 

b  Witte  spikkels  op  voorfemur  afwezig;  vleugelfranje  bij  in- 
monding der  derde  long,  licht  14. 

14  a    Witte    ventrale    schubbenbundels   op   2de — 7de    abdomi- 

naalsegment aanwezig;  vleugelfranje  bij  inmonding  van  bo- 

ventak  der  vierde  long,  donker    A.  barbirostrls. 

b  Geen  witte  ventrale  schubbenbundels  op  2de — 7de  ab- 
dominaalsegment; vleugelfranje  bij  inmonding  van  boven- 
tak  der  vierde  long,  licht  A.  pseudumbrosus. 

15  a    Vleugelfranje  aan  top  licht  alliin  bij  inmonding  van  boven- 

tak  der  tweede  long A.  gigas. 

b    Vleugelfranje  aan  top  licht  van  even  voor  inmonding  van  on- 

dertak  der  tweede  tot  en  met  die  der  derde  long.  A.  separatus. 
c    Vleugelfranje  aan  top  licht  van  v66r  inmonding  der  eerste 

tot  voorbij  die  der  derde  long A.  sinensis. 

16  a    Tarsale  5  van  den  achterpoot  geheel  wit     17. 

b    Geen  der  tarsalia  geheel  wit ^ 20. 
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17  a   Tarsale  3 — 5  van  den  achterpoot  geheel  wit   18. 

b   Tarsale  4  en  5  van  den  achterpoot  geheel  wit  A.  schiiffnert. 

c    Alleen  tarsale  5  van  den  achterpoot  geheel  wit  19. 

18a    Pooten  gevlekt  A.  ramsayi. 

b    Pooten  ongevlekt;  tarsale  2  van  den  achterpoot  apicaal  over 

1/5—1/2  der  lengte  wit A.  philippinensis. 

19a    Pooten  gevlekt  A.  maculatus. 

b    Pooten  ongevlekt  A.  karwari. 

20a    Pooten  niet  duidelijk geband  A.  aconltus 6f  A.  minlinus. 

b    Pooten  duidelijk  geband  (soms  slechts  gedeeltelijk) 21. 

21a   Apicaal  ventraal  op  2de — 7de  abdominaalsegment  6  paar 
zwarte  schubbenbundels;  op  het  8ste  segment  gele  schub- 

ben     A.  kochi. 

b    Geen  abdominale  schubbenbundels     22. 

22  a    Over  het  geheele  mesonotum  breede  witgele  schubben,  waar- 

tusschen  gele  haren    A.  punctulatus,  6f  A.  punc- 

tulatus  var.  moluccensis. 

b    Geen  breede  schubben  over  het  geheele  mesonotum,  alleen  op 

den  voorrand  schubben  (haarvormige  df  vrij  breede  kromme 

schubben) 23. 

23a    3de  long,  met  veel  (4 — 6)  donkere  vlekken 24. 

b    3de  long,  bijna  geheel  licht  (van  dwarsader  af  tot  vleugel- 

rand   hoogstens  twee  kleine  donkere  viekjes) 26. 

24a    Achterpoot  sterk  gevlekt  (tot  en  met  3de  tarsale)    25. 

b    Achterpoot  minder  sterk  gevlekt  (niet  verder  dan  Iste  tar- 
sale)     A.  tessellatus. 

25  a    De  apicale  gele  banden  aan  de  bruingele  tarsalia  1  t/m  4 

moeilijk  te  zien  (vooral  aan  den  middenpoot)    

A.  longirostris. 
b    De  apicale  gele  banden  aan  de  zwarte  tarsalia  1  t/m  4  door 

het  kleurverschil  veel  duidelijker    A.  longiros- 

iris  var.  annulatus. 

26  a    Pooten  ongevlekt;  op  boventak  der  5de  long.  3  kleine  vlek- 

ken           27. 

b    Pooten  gevlekt    28. 

27  a    Op  het  gewricht  tusschen  4de  en  5de  tarsale  der  voorpooten 

een  vrij  breede  witte  band,  overgrijpende  op  beide  tarsalia, 

dus  op  voortarsalia  drie  duidelijke  banden A.  rossH. 

b    Op  het  gewricht  tusschen  4de  en  5de  tarsale  der  voorpooten 
een  zeer  smalle  witte  band,  bijna  steeds  beperkt  tot  iin 
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(iHi^stal  hat  5ds)  tarsale,  dus  op  voortarsalia  twee  duidelijke 

banden A.  vagus. 

28a  Op  costa  bleeke  plekken  grooter  dan  de  zwarte  viekken;  zeer 

sterk  gevlekte  pooten  (ookde  tarsalia  2t/m  4)...  A.parangensis. 

b  Op  costa    bleeke  plekken    kleiner  dan  de  zwarte  viekken; 

minder  sterk  gevlekte  pooten  (tarsalia  3  en  4  ntet  gevlekt), 

A.lttdlowl  6f  A.  ludlowl  var.  sttndaica. 


Nieuwe  benamlngen: 

A.bironelU:  vroeger:  Bironella  gracilis. 

A^philipplnensis:  tot  deze  eene  soort  zijn  vereenigd  de  beide 

subspecies  van  Nyssorhynchus  fuliginosus,  nl.  N.f.  type  en 

N.f.  var.  nivipes. 

A.pseuiluinbro8us:   vroeger:    Myzorhynchus  barbirostris  var. 

pallidus  Swellengrebel. 

A.ramsayi:  vroeger  abusievelijk  als  Nyssorhynchus  jamesi 

beschreven. 

A.8eparatus:  vroeger:   Myzorhynchus  sinensis  var.  separatus. 

Voorts  wordt  in  de  buitenlandsche  nomenclatuur  Asinensis 

tegenwoordig  vaak  als  AMyrcanus  en  A.rossii  als  A.subpidus 

aangeduid. 

Alphabetische  volgorde  der  mannelijke  Anophelinen  (35 
soorten;  het  achter  den  naam  geplaatste  cijfer  geeft  het 
nummer  der  tabel  aan,  in  hetwelk  deze  soort  behandeld  wordt). 

1  A.aconitus     .'. 20a. 

2  A.aitkenii  6a. 

3  A.albotaeniatus 10a. 

4  A.amictus la. 

5  A.annandalei  ^) 7a. 

6  A.bancrofti    13a. 

7  A.barbirostris    14a. 

8  A.bironelli     4a. 

9  A.brevipalpis 6a. 

(A.errabundus:  mannetje  nog  onbekend). 

10    A.gigas  15a. 

(A.hyrcanus:  zie  A.sinensis). 

,  I)    Zie  noot  1  op  p.  378. 
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11  A.imniaculatus     5a. 

12  A.lcarwari  19a. 

13  A.kochi      21a. 

14  A.leucosphyrus  in  A.leucosphyrus  var.  hackeri   7b. 

15  A.longirostris    25a. 

16  A.longirostris  var.  annulatus  25b. 

17  A.ludlowi  in  A.Iudlowi  var.  sundaica    28b. 

18  A.maculatus 19a. 

19  A.niinimus     20a. 

20  A.papuae   4c. 

21  A.parangehsis   28a. 

A.peditaeniatus:    als   imago   nog   niet   in    Ned.- Indie 

gevonden. 

22  A.philippinensi$    18b. 

23  A.pseudumbrosus 14b. 

24  A.punctulatU8  22a. 

25  A.punctulatus  var.  moluccensis 22a. 

26  A.ram8ayi 18a. 

27  A.rossii  (=A.subpictus:  buitenlandsche  nomenclatuur)  ...  27a. 

28  A.8chQffneri 17b. 

29  A.separatus   15b. 

30  A.sinensis  (=  A.hyrcanus:  buitenlandsche  nomenclatuur)  15c. 

31  A.sinen8is  var.  argyropus    10b. 

32  A.tessellatus 24b. 

33  A.travestitus     4b. 

34  A.umbrosus  12b. 

35  A.vagus 27b. 

Ill*  Tabel  voor  determlaatle  der  Anophelinea-Iarven. 

la    Antennen  proximaal  met  mediaal  geplaatst  vertakt  haar; 
middenclypeusharen  bijna  steeds  vlak  bij  elkaar,  soms  even 
ver  van  elkaar  als  van  de  zijclypeusharen  (zie  9b  en  9c).    2. 
b    Antennen  proximaal  zonder  vertakt  haar;  middenclypeus- 
haren niet  vlak  bij  elkaar  12. 

2  a    Op  thorax  twee  paaronvolkomenwaaiers  ^)  3. 

b    Op  thorax  een  paarwaaiers  of  geenwaaiers   4. 

*)  Hjt  voorste  paar  op  de  grens  van  vjorste  en  volgenie  — ,  hetachterste 
paar  op  de  greni  van  achterste  en  voorgaande  thorax-quadrant:  zoeken 
M|  200-voudige  vergr.  (bij  levende  larven  duidelijker  dan  bij  de  gemonteerde 
exemplaren  I). 
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3  a    Zijclypeusharen  2/3 — 4/5  van  de  lengte  der  middenclypeus- 

haren,  meer  of  min  vertakt  (2 — 8  takjes);  binnenschouder- 
haar  zonder  duidelijken  wortel  met  3—^  takjes  A.  bironelli. 

b  Zijclypeusharen  0,5 — 0,7  van  de  lengte  der  middenclypeus- 
haren,  onvertakt,  hoogstens  op  halve  hoogte  gevorkt;  bin- 
nenschouderhaar  met  11 — 16  takjes   A.  travestitus. 

c  Zijclypeusharen  zeer  kort,  0,08—0,14  van  de  lengte  der 
middenclypeusharen,  twee-  tot  vijfmaal  gevorkt,  soms  on- 
vertakt ;  binnenschouderhaar  zeer  kort,  plomp,  aan  den 
top  in  twee  tot  vijf  takken  gesplitst     A,  papuae. 

4  a    Geen  waaiers  op  den  thorax    - 5. 

b    Een  paar  waaiers  *)  op  den  thorax 7. 

5  a    Geen  waaiers  op  de  abdominaalsegmenten    .; 6. 

b  Alleen,  en  wel  volkomen,  waaiers  op  de  abdominaalseg- 
menten 3  t/m  7  (dus  op  segment  1  en  2  geen  waaiers)  A.gigas. 

c  Alleen,  en  wel  volkomen,  waaiers  *)  op  het  4de  en  5de  abdo- 
minaalsegment  (dus  op  de  overige  segmenten  geen  waaiers) 
A.  novuinbrostts. 

6  a    Antennehaar  met  7 — 13  zijtakken;  zijclypeushaar  met  5 — 8 

(tot  13)  zijtakken;  middenschouderhaar  met  4 — 9  zijtakken 

A.ifinbro8U8. 

b    Antennehaar  met  17 — 26  zijtakken;  zijclypeushaar  met  1 1 — 

16  zijtakken;  middenschouderhaar  met  7 — 12  zijtakken  

A.8eparatu8. 

7  a    Aantal  takken  der  zijclypeusharen  40  of  meer   8. 

b    Aantal  takken  der  zijclypeusharen  25  of  minder    9. 

8  a    Binnenschouderhaar  onvertakt,  6f  met  1—4  aan  den  top 

ontspringende  takjes  A.  sinen8i8,  en  Idem,  var.  argyropus. 
b    Binnenschouderhaar  met  3 — 10  takjes,  vlak  aan  de  basis 

ontspringend;  middenclypeusharen  onbehaard  en  onvertakt; 

achterclypeusharen  kort,  met  2 — 5zijtakjes  ...  A.barUrostris. 
c    Binnenschouderhaar  met  3 — 5  takken,  die  eerst  op  ±  1/3 

der  hoogte  beginnen  te  ontspringen;  middenclypeusharen 


')  Slechts  kleine  onvolkomen  waaiers  (behalve  bij  aitkenii  var.  palmata: 
zie  lib)  met  6 — 22  smalle  lange  nagenoeg  steeds  ongezaagde  bladen,  ge^ 
legen  op  de  grens  van  achterste  en  voorgaande  thorax-quadrant:  zoeken 
bij  200-voudige  vergr.  (bij  levende  duldelijker  dan  bij  de  gemooteerde 
exemplaren  I). 

')  Reeds  geinakkelijk  te  zien  bij  50-voudige  vergr.  (ook  bij  de  gemon- 
teerde  iarven  I). 
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met  ±  8  zijhaartjes  (die  soms  iets  grof  en  lang  zijn)  op  de 
bovenste  helft;  achterclypeusharen  bijna  nooit  vertakt^ 
zeer  zelden  gevorkt    A.bancrofti. 

9  a    Middenclypeusharen  vlak  bij  elkaar,  onvertakt  en  onbe- 

haard  10. 

b  Middenclypeusharen  even  ver  van  elkaar  als  van  de  zijcly- 
peusharen,  onvertakt  en  onbehaard;  zijclypeusharen  met 
12— 24takken    A.albotaeniatus. 

c  Middenclypeusharen  6f  even  ver  van  elkaar  als  van  de  zij- 
clypeusharen, op  1/3  der  hoogte  zich  in  2 — 7  takken  splitsend 
en  meestal  onbehaard,  6f  onvertakt,  dan  wel  op  ±  halve 
hoogte  gevorkt  en  meestal  behaard,  en  dichter  bij  elkaar  dan 
bij  de  zijclypeusharen;  zijclypeusharen  onvertakt,  6f  op  zeer 
wisselende  hoogte  in  2 — 5  takken  gesplitst...  A.altkenil  type. 

10  a    Zijclypeusharen   dicht   bij  de  basis  zich  splitsend  in  2  —  3 

takken,  die  zich  verderop  weer  deelen,  in  totaal  8 — 17 
takjes A.p8euilumbro8Us. 

b  Zijclypeusharen  op  1/3 — 1/2  der  hoogte  bezemvormig  ver- 
takt  (6 — 9  takken);  middenschouderhaar  met  8  takken 
A.ped]taeniatus  *). 

c  Zijclypeusharen  onvertakt,  of  in  2  takjes  gesplitst;  midden- 
schouderhaar met  12 — 16  takken    11. 

Ua  Zijclypeusharen  onvertakt;  binnenschouderhaar  met  6 — 8 
takjes;  op  den  thorax  een  paar  onvolkomen  waaiers  met  ±  12 
(6 — 17)  smalle  lange  bladen...  A.aitken]l  var.  insulae  florum. 

b  Zijclypeusharen  onvertakt,  6f  dicht  boven  den  wortel  in 
twee  takjes  gesplitst;  binnenschouderhaar  is  een  soort 
waaier,  met  18 — 19  fijite  haarachtige  bladen;  op  den  thorax 
een  paar  volkomen  waaiers*)  met  18 — 19  breede,  scherp  ge- 
zaagde  bladen  met  lange  scherpe  punt;  groote  bijschilden 
op  alle  segmenten  A.aitkeiilivar.palmata. 


')  Hiervan  is  tot  nu  toe  alliti  de  larve  in  Ned.-IndiS  gevonden,  en  slechta 
^  ttn  enkel  exemplaar,  einde  1929  op  het  eiland  Banka,  in  de  omgeving 
van  Muntok  (Verzameling  Malaria-Afdeeling,  Qeneeskundig  Laboratorium^ 
Salemba,  Weltevreden). 

')  Even  krachtig  ontwikkeld  als  die  op  de  abdominaalsegmenten  (in  tegen- 
^telling  met  de  andere  Anophelinen-Iarven,  die  thoraxwaaiers  bezitten^ 
^llce  dan  onvolkomen  en  zwakker  ontwikkeld  zijn). 
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12  a    Antennen  met  een  mediaal  klein  onvertakt  haar,  geplaatst 

op  ±  3/5  van  de  hoogte  der  antenne    A.  brevipalpis. 

b  Antennen  zonder  eenig  mediaal  antennenhaar  (wel  met  een 
zeer  klein  onvertakt  lateraal  haar)  13. 

13  a    Binnenschouderhaar     met    duidelijken    wortel    en   dikke 

schacht 14. 

b  Binnenschouderhaar  zonder  duidelijken  wortel  of  met 
matigen  wortel,  en  dunne  schacht  (soms  bij  ludlowi  ook 
vrij  duidelijke  wortel:  bij  ludlowi  echter  geen  waaiers  op 
den  thorax!) 25. 

14  a    Zijclypeusharen    meer  of  minder  sterk  bezemvormig  ver- 

takt 15. 

b  Zijclypeusharen  onvertakt,  of  met  enkele  (2  tot  3)  zijtakken, 
df  onvertakt  maarbehaard  16. 

15  a    Middenclypeusharen  lang,  onvertakt  en  onbehaard,  zelden 

aan  den  top  even  gespleten  in  2  of  3  takjes;  zijclypeusharen 
op  halve  hoogte  in  5 — 10  takjes  splitsend;  achterclypeus- 
haren  zeer  kort,  onvertakt  (soms  aan  den  top  in  twee  en  of 
driegn  gespleten),  met  geringe  achterwaartsche  plaatsing 
ongeveer  halverwege  tusschen  midden-  en  zijclypeusharen 
insereerende;  frontaalharen  geheel  afwijkend  van  alle  overige 
Anophelinen-larven,  nl.:  binnenhaar  lang,  onvertakt,  onbe* 
haard;  middenhaar  ±  1/4 — 1/3  van  het  binnenhaar,  onver- 
takt 6f  zich  op  2/3  der  hoogte  in  3  takjes  splitsend;  buiten- 
haar  langer  dan  middenhaar,  op  1/3  der  hoogte  zich  in  4 — 6 
takken  splitsend;  thorax  en  alle  abdominaalsegmenten, 
afwijkend  van  alle  andere  Anophelinen-larven,  dicht  bezet 
m)t  korte,  krachtige  doornachtige  uitsteeksels,  reeds   bij 

50voudige  vergrootingzeeropvallend A.  annandalel  '). 

b  Middenclypeusharen  lang,  onvertakt,  met  vrij  lange  en 
krachtige  haartjes  (9 — 13);  zijclypeusharen  dicht  boven  de 
basis  sterk  bezemvormig  vertakt  (10 — ^22  takjes);  achter- 
clypeusharen  1/3  van  de  middenclypeusharen,  met  3 — 6  basaal 
ontspringende  takjes,  groote  achterwaartsche  plaatsing,  iets 

verder    uit   elkaar  dan  de  middenclypeusharen  

A.  philippinensis. 

I)  Het  Is  gebleken,  dat  de  door  S.  L.  Bruq  (1926)  beschreven 
A,  annandalti  var.  dlajasanensis  geheel  identiek  is  met  den  door  Baini 
Prashad  (1918)  beschreven  A,  annandaleif  zoodat  slechts  deze  naam  mag 
blijven  bestaan. 


379 

c  Middenclypeusharen  lang,  onvertakt,  met  langere  en  tal- 
rijker  haartjes  {±  30);  zijclypeusharen  als  bij  A.philippinen- 
sis;  achterclypeusharen  1/4  van  de  middenclypeusharen, 
onvertakt,  6f  aan  den  top  gevorkt,  iets  naar  binnen  van-  en 
vnj  ver  achter  de  zijclypeusharen  insereerende...  A.  schfiffneii. 

16  a    Achterclypeusharen  kort  en  vertakt,  6f  lang  en  onvertakt, 

in  welk  geval  de  midden-  en  zijclypeusharen  onbehaard  ...  17. 

b    Achterclypeusharen  meestal  onvertakt  ^),  maar  dan  toch  bijna 

altijd  middenclypeusharen   behaard  (hoewel  soms  slechts 

fijn  en  spaarzaam)     19. 

17  a    Op  de  abdominaalsegmenten  dorsaal  en  proximaal  groote 

gele  doorschijnende  bijschilden,  die  heel  zelden  nagenoeg 
onzichtbaar  kunnen  zijn;  binnenschouderhaar  met  16 — ^26-, 
midd^nschouderhaar  met  11 — 16  zijtakken;  op  thorax  een 

paar  onvolkomen  waaiers  met  ±  12  bladen    18. 

b  Gaen  groote  doorschijnende  bijschilden  dorsaal  en  proxi- 
maal op  de  abdominaalsegmenten;  binnenschouderhaar 
met  ±  15  -,  middenschouderhaar  met  18 — ^22  takken;  mid- 
denclypeusharen lang,  ver  uit  elkaar,  meestal  onvertakt 
en  onbehaard;  zijclypeusharen  normaal  onvertakt,  echter 
ook  zeer  vaak  gevorkt  (direct  boven  den  wortel  of  slechts 
aan  den  top),  of  met  2  of  3  zijtakken;  op  thorax  beiderzijds 
geen  waaier,  maar  een  veer  met  4 — 5  takken  A.  parangensls. 

18  a    Midden-  en  zijclypeusharen  onvertakt  en  fijn  behaard  (soms 

zijclypeusharen  onvertakt  in  onbehaard);  achterclypeusharen 
kort,  nabij  de  basis  in  2 — ^5  takken  gesplitst  A.aconitU8  type  1. 
b    Midden-  en  zijclypeusharen  onvertakt  en  onbehaard;  achter- 
clypeusharen lang,  onvertakt  en  onbehaard 

A.aconltus  type  2  —  A.  minimus. 

19a    Een  paar  waaiers  op  thorax 20. 

b    Geen  waaiers  op  thorax;  midden-  en  zijclypeusharen  behaard 

24. 

20a    Zijclypeusharen  minst^ns  1/2  van  de  lengte  der  middencly- 
peusharen, onvertakt,  maar  met  duidelijkezijharen     ...  21 
b    Zijclypeusharen  korter,  onvertakt  en  nagenoeg  steeds  onbe- 
haard (bij  zeer  hooge  uitzondering  van  een  paar  f ijne  haren 
voorzien) 22. 

0  Alleen  bij  A.longirostris  var  annulatus  steeds  sterk]  vertakt  (zle 
21b),  en  bij  A.punctalalus  var.  moluecensis  en  A.karwari  hoogst  zelden 
eevorkt. 
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21  a    Achterclypeusharen     kort    en     onvertakt,    hoogst   zelden 

gevorkt;  de  wortels  van  het  binnen-  en  middenschouderhaar 

zijn  zwaar  en  steeds  met  elkaar  vergroeid 

A.punctttlatus  var.  moluccensis. 

b    Achterclypeusharen  lang  en  sterk  vertakt  (7 — ^9  takken); 

de  wortels  van  het  binnen-  en  middenschouderhaar  zijn 

zwaar,  maar  noolt  met  elkaar  vergroeid    

A.longlrostris  var.  annulatus. 

22  a    De   zware   wortels   van    binnen-   en    middenschouderhaar 

zijn  vaak  met  elkaar  vergroeid;  op  2de  abdominaalsegment 
een  paar  rudimentaire  waaiers  met  6 — 16  haren  en  smalle 
bladen...  A.leucosphyrus  type,  en  A.leucosphyms  var.  hackerl. 
b  De  wortels  van  binnen-  en  middenschouderhaar  zijn  nooit 
met  elkaar  vergroeid;  op  2de  abdominaalsegment  een  paar 
gewone  waaiers  (met  11 — 16-,  resp.  18 — 22  bladen) 23- 

23  a    Binnenoccipitaalharen  steeds  onvertakt;  het  binnenschou- 

derhaar  heeft  9 — 14  takken,  en,  evenals  het  middenschou- 
derhaar, een  duidelijken  niet  gepigmenteerden  wortel;  op 
het  2de  abdominaalsegment  een  paar  volkomen  waaiers 
met  18 — 22  weinig  gepigmenteerde  bladen,  gezaagd,  maar 

zonder  draad  A.punctulatus. 

b  Binnenoccipitaalharen  met  2 — 4  takken;  het  binnenschou- 
derhaar  heeft  14 — 20  takken,  en,  evenals  het  middenschou- 
derhaar, een  zwaren,  sterk  gepigmenteerden  wortel;  op  het  2de 
abdominaalsegment  een  paar  gewone  waaiers  met  11 — 16 
bladen,  niet  gezaagd,  maar  met  een  draad A.Ionglrostrls. 

24  a    Waaierbladen     op    middelste    abdominaalsegmenten    met 

spitse  punten A.maculatus. 

b  Waaierbladen  op  middelste  abdominaalsegmenten  met 
stomper  en  korter  punten     A.karwarl. 

25  a     Korte   achterclypeusharen,   vlak  achter  en   binnenwaarts 

van  de  middenclypeusharen,  nog  voorbij  den  voorsten  cly- 

peusrand  uitstekend  A.vagus- A.ro8sU  type  !• 

b  Achterclypeusharen  ver  achter  de  middenclypeusharen, 
even  ver  of  verder  van  elkaar  dan  deze  26. 

26  a    Waaiers  of  waaierharen  op  thorax  27. 

b    Oeen  waaiers  op  thorax 28. 

27  a    Binnenschouderhaar  zeer  donker,  kort  (veel  kleirier  dan  de 

halve  lengte  van  het  middenschouderhaar),  met  weinig 
(2 — 6)   takken;    binnenoccipitaalharen    meestal    met 
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takken  (soms  onvertakt);  zijdypeusharen  onvertakt  en  on- 
behaard,  ±  1/5  van  de  middendypeusharen  (bij  de  levende 
larve  moeilijk  zichtbaarl)   A.te88ellatu8. 

b  Binnenschouderhaar  licht,  kort  (±  1/2  van  het  midden- 
schouderhaar)  met  8 — 10  takken;  binnenocdpitaalharen 
onvertakt;  zijdypeusharen  met  4 — 10  korte,  stekelachtige 
takjes,  0»6— 0,7  van  de  middendypeusharen A.ratn8ayl. 

c  Binnenschouderhaar  licht,  lang  (0,53 — 0,63  van  het  midden- 
schouderhaar),  met  5—11  takken;  binnenocdpitaalharen 
meestal  onvertakt;  korte,  onvertakte  en  onbehaarde  zijdy- 
peusharen, 0,2 — 0,38  van  de  middendypeusharen...  A.kochh 
28  a  Middendypeusharen  met  enkele  zijhaartjes,  zijdypeusharen 
met  4  lange  zijharen;  binnenschouderhaar  met  2 — 4,  mid- 
denschouderhaar  met  7 — ^9  takken A.aniictu8. 

b    Clypeusharen  onbehaard;  binnenschouderhaar  met  ±   11, 

middenschouderhaar  met  ±  15  takken  

A.luilIowl-  A.ro88]i  type  2. 

NIeuwe  benamingen: 

A.bironelli:  vroeger:  Bironella  gracilis. 

A.pMlipplnen8is:  vroeger:  Nyssorhynchus  fuliginosus. 

A.p8euilumbro8U8:  vroeger:  Myzorhynchus  barbirostris  var. 

pallidus  Swellengrebel. 

A.rain8ayi:  vroeger  abusievelijk  als   Nyssorhynchus  jamesi 

beschreven. 

A.8eparatu8:  vroeger:  Myzorhynchus  sinensis  var.  separatus. 

Voorts  wordt  in  de  buitenlandsche  nomenclatuur  A.sinensis 

tegenwoordig  vaak  als  Ahyrcanus  en  Arossii  als  A.$ubpictus 

aangeduid. 


Alphabetische  volgorde  der  Anophelinen-larven  (36  soorten: 
het  achter  den  naam  geplaatste  cijfer  geeft  het  nummer  der 
tabel  aan,  in  hetwelk  deze  soort  behandeld  wordt). 

1  A.aconitus  type  1 18a. 

2  A.aconitus  type  2  -  A.minimus    18b. 

3  A.aitkenii  type 9c. 

4  A.aitkenii  var.  insulae  florum     1  la. 

5  A.aitkenii var. palmata    lib. 

6  A.albotaeniatus 9b. 
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7  A.amictus  28a. 

8  A.annandalei  ^) ..  15a. 

9  A.bancrofti    8c. 

10  A.barbirostris    8b. 

11  A.bironelli     3a. 

12  A.brevipalpis    12a. 

A.errabundus:  larvc  nog  onbekend. 

13  A.gigas 5b. 

A.hyrcanus:  zie  A.sinensis. 

14  A.karwari  24b. 

15  A.kochi  27c. 

1 6  A.Ieucosphyrus  en  A.leucosphyrus  var.  hackeri    22a. 

17  A.longirostrjs    23b. 

18  A.longirostris  var.  annulatus  21b. 

19  A.ludlowi  -  A.rossii  type  2    28b. 

20  A.maculatus 24a. 

A.minimus:  zie  A.aconitus  type  2. 

21  A.novumbrosus    5c. 

22  A.papuae   3c. 

23  A.parangensis   17b. 

24  A.peditaeniatus    10b. 

25  A.philippinensis    15b. 

26  A.pseudumbrosus 10a. 

27  A.punctulatus  23a. 

28  A.punctulatus  var.  moluccensis 21a. 

29  A.ramsayi 27b. 

A.rossii  type  1:  zie  A. vagus. 

A.rossii  type  2:  zie  A.ludlowi. 

30  A.schQffneri  15c. 

31  A.separatus 6b. 

32  A.sinensis  (=  A.hyrcanus:  buitenlandsche  nomenclatuur)     8a. 
A.sinensis  var.  argyropus:  zie  A.sinensis. 

A.subpictus:  zie  A.rossii. 

33  A.tessellatus 27a. 

34  A.travestitus     3b. 

35  A.umbrosus   6a.^ 

36  A. vagus  -  A.rossii  type  1  25a. 

Weltevreden,    15  Januari   1930. 


»)    Zie  noot  1,  p.  378. 
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L    USE  OF  TRIBOLIUM  CONFUSUM  AS  A  VECTOR; 
LMTTATION  OF  THE  AMOUNT  OF  FOOD 

Among  the  results  on  the  effects  of  intestinal  parasites  of  starvation 
of  the  host  is  that  reported  by  Levine  (35) ,  who  observed  that  the  num- 
ber of  discharged  segments  of  the  poultry  cestode  Davainea  proglottina 
was  decreased  for  a  period  of  a  week  following  24  hoxus  of  starvation  of 
tiie  hosts.  On  the  other  hand,  Hegner  and  Eskbridge  (26)  kept  six  rats 
showing  infections  with  intestinal  trichomonads  without  food  for  eight 
days,  and,  at  the  end  of  this  period,  all  the  hosts  were  still  infected  and 
four  of  the  infections  were  considered  heavy. 

In  the  investigation  here  reported,  fifteen  young  rats  of  the  Wistar  A 
inbred  strain'  were  placed  in  separate  cages  of  hardware  cloth  and  sup- 
plied freely  with  water  and  a  ration  made  up  as  follows:  beet  sugar,  63 
per  cent;  casein',  15  per  cent;  Celluflour,  3  per  cent;  complete  salt  mix- 
ture^, 4  per  cent;  cod  liver  oil,  2  per  cent;  lard,  3  per  cent;  Fleischmann's 
yeast,  10  per  cent. 

After  a  preliminary  examination  of  the  pellets  in  which  no  tapeworm 
eggs  were  found,  the  animals  were  fed  cysticercoids  of  Hymenolepia 
diminuta  through  the  use  of  the  floiu:  beetle  Triholium  confusum  as  a 
vector.  Gravid  proglottids  from  the  posterior  portion  of  rat  tapeworms 
were  mashed  with  a  small  amount  of  wheat  middlings  and  furnished  as 
food  to  confused  floiu:  beetles.  After  a  period  of  three  weeks  to  permit 
the  development  of  cysticercoids  in  the  intermediate  hosts,  the  heads 
were  removed  from  the  beetles  thus  exposed  to  infection  and  both  bodies 
and  heads  of  about  a  dozen  beetles  added  to  the  food  of  each  rat.  In  order 
to  insure  prompt  ingestion  of  the  vectors,  rats  were  deprived  of  food  for 
a  half  day,  then  given  only  a  small  amount  of  food  containing  the  dead 
beetles. 

Fifteen  days  after  the  feeding  of  the  intermediate  hosts,  enameled 
pans  were  placed  under  the  cages.  The  one-half  inch  mesh  of  the  hard- 
ware cloth  used  for  the  floors  of  the  cages  permitted  the  rat  pellets  to  drop 


^  This  series  of  papers  is  a  part  of  Doctoral  thesis  No.  513  deposited  in  the  Iowa 
State  College  Library,  Ames,  Iowa. 

'Obtained  from  the  Foods  and  Nutrition  Laboratory  of  the  Home  Economics 
Division  of  the  Iowa  State  College. 

'  Vitamin-free  casein  obtained  from  Casein  Company  of  America,  New  York. 

*  Complete  inorganic  salt  mixture  obtained  from  Harris  Laboratory,  Tuckahoe. 
New  York. 
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through  and  be  caught  in  the  pans  containing  half  an  inch  of  water  in 
which  was  dissolved  a  small  amount  of  trisodiiun  phosphate  which  soft- 
ened the  pellets  somewhat  and  retarded  bacterial  growth.  Every  two 
days  the  pans  were  removed  and  replaced  by  clean  ones,  and  the  contents 
of  each  pan,  containing  the  entire  number  of  pellets  for  the  preceding 
two  days,  were  examined  for  tapeworm  eggs.  Three  of  the  fifteen  rats  did 
not  show  eggs  in  the  droppings  by  the  thirtieth  day  and  were  considered 
to  be  uninfected  and  were  not  used  further.  The  other  twelve  began  to 
eliminate  eggs  within  17  to  24  days  after  ingestion  of  the  cyticercoids. 

The  collected  pellets  were  broken  up  and  the  material  from  each  pan 
was  thoroughly  mixed  with  an  electric  beater  and  diluted  with  water  to 
one  liter.  This  suspension  was  then  poured  from  one  container  to  another 
to  insure,  insofar  as  possible,  a  homogeneous  mixture.  Immediately  a 
small  sample  was  poured  off  and  thoroughly  mixed;  from  it  a  small 
amount  of  fluid  was  drawn  into  a  pipette  fitted  with  a  rubber  bulb,  and 
dropped  into  a  mold  counting  chamber  of  known  volume.  The  entire  area 
of  the  counting  chamber  was  examined  and  the  number  of  eggs  present 
determined,  from  which  the  number  of  eggs  in  the  entire  liter  of  material, 
and  the  number  eliminated  by  each  rat  each  day,  could  be  calculated. 

Collections  of  material  and  counts  of  tapeworm  eggs  were  made 
every  other  day  for  each  rat  during  the  course  of  the  experiment. 

For  29  days  the  young  rats  had  free  access  to  the  diet  described  above 
while  determinations  of  the  numbers  of  eggs  being  passed  were  made 
every  two  days.  For  the  last  week  of  this  period  the  weight  of  the  food 
eaten  each  day  by  each  rat  was  determined.  One-half  of  this  average  daily 
intake  was  given  to  each  of  six  experimental  rats  (designated  in  this  study 
as  D2,  D3,  D4,  D8,  DIO,  and  D12)  each  day  for  the  next  two  weeks,  while 
the  other  six  control  rats  (D5,  D6,  D7,  D13,  D14,  and  D15)  were  given  the 
same  ration  but  in  any  desired  amount.  The  weight  of  the  feed  eaten  by 
these  control  animals  was  determned  each  day.  From  the  sixth  to  the 
ninth  week,  each  experimental  animal  was  given  only  one-third  the  aver- 
age amount  of  the  feed  eaten  by  the  control  animals  during  the  preceding 
week.  At  the  ninth  week  the  groups  were  reversed  in  treatment;  rats 
D2,  D3,  D4,  D8,  DIO,  and  D12  being  given  food  ad  libitimi  and  the  other  six 
allowed  only  one-third  the  average  amount  eaten  by  the  control  animals. 
This  procedure  was  continued  for  three  weeks  when  the  experiment  was 
terminated. 

RESULTS 

When  the  diet  was  limited  in  amount  as  described  above,  the  rats  lost 
weight  but  maintained  a  general  appearance  of  health.  The  egg  counts 
during  the  periods  of  partial  starvation  did  not  decline  appreciably. 

Figure  1  illustrates  typical  weight  and  egg  count  variations  for  two 
rats,  D12  and  D15,  one  in  each  of  the  two  groups  described  above.  The 
variations  in  the  total  numbers  of  eggs  eliminated  by  rats  of  the  two 
groups  are  graphically  represented  in  figure  2. 
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A  rather  thorough  search  of  the  literature  has  not  revealed  that  the 
confused  flour  beetle  Triholium  con/us«m  has  ever  before  been  recorded 
as  a  natural  or  experimental  host  for  the  rat  tapeworm  Hj/menolepis 
dtmmuta  (5,  6,  20,  21,  22,  23,  24,  28,  29,  30,  31,  32,  37,  38,  39,  43,  47,  48). 
It  is  not  surprising,  however  that  the  cysticercoid  should  be  able  to  de- 
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Fig.  2.  Comparison  of  the  total  number  of  tai»eworm  eggs  eliminated  dally  by 
the  group  of  rats  D2,  D3,  D4,  D8,  DIO  and  D12,  and  the  group  D5,  DS,  D7,  D13, 
DU  and  DIS,  with  free  and  limited  food  intake. 

velop  in  this  insect,  since  it  is  known  to  occur  in  a  large  niunber  of  arth- 
ropods and  has  been  reported  for  the  allied  species  THboUum  castaneum 
(28,29). 

In  the  present  investigation  only  the  adult  beetles  were  used  as  vec- 
tors. Because  of  the  grain-infesting  habit  of  this  insect,  it  seems  probable 
that  it  might  serve  as  a  natiu^l  as  well  as  an  experimental  host.  The  sue- 
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cessful  infecting  of  rats  by  means  of  confused  flour  beetles  three  weeks 
after  the  ingestion  of  eggs  by  the  insects,  suggests  that  the  time  required 
for  the  development  of  the  cysticercoid  in  this  host  is  comparable  to  that 
fotmd  by  Joyeux  to  obtain  in  other  hosts  (31) . 

It  is  evident  from  the  graphic  representations  of  results  that  there 
is  a  considerable  day  to  day  variation  in  the  number  of  eggs  present  in  the 
fecal  material.  This  is  not  unexpected,  since  varying  nimibers  of  segments 
are  separated  from  the  major  part  of  the  worm  from  time  to  time  and  the 
parenchyma  partially  digested.  This  day  to  day  variation  made  it  neces- 
sary that  egg  counts  should  be  continued  for  each  rat  over  a  fairly  long 
period  of  time  and  that  the  general  trend  of  the  counts  should  be  consid- 
ered rather  than  that  an  attempt  should  be  made  to  account  for  each 
rise  or  fall. 

It  may  be  noted  that  a  high  initial  production  of  eggs  is  characteristic 
of  H}pnenolepis  diminuta  infections  in  the  rat.  There  follows  more  or  less 
of  a  leveling  off  with  somewhat  lower  counts.  Although  it  may  be  possible 
that  this  is  due  to  the  development  of  some  immunity  on  the  x>art  of  the 
host,  it  is  questionable  whether  this  can  be  considered  to  be  the  case 
with  such  a  parasite  as  Hymenolepis  dimiuuta  which  lives  in  the  lumen 
and  is  not  a  tissue  dweller.  Furthermore,  there  is  no  evidence  of  a  con- 
tinuous development  of  immimity  since  the  numbers  of  eggs  eliminated 
did  not  continue  to  decline  beyond  the  first  week  or  two  of  the  infection. 

CONCLUSIONS 

L  The  adult  flour  beetle  Tribolium  c<mfiL8um  may  serve  as  a  vector 
for  the  rat  tapeworm  Hymenolepis  diminuta. 

2.  The  cysticercoids  developing  in  the  flour  beetle  are  infective  to 
the  rat  after  approximately  three  weeks  in  the  intermediate  host. 

3.  Partial  starvation  of  the  host  by  restriction  of  the  food  intake  to 
one-third  the  normal  amoimt  does  not  cause  a  decrease  in  the  numbers  of 
tapeworm  eggs  eliminated. 

4.  A  high  initial  egg  production  is  characteristic  of  HymeTU>lepi8 
diminuta  infections  in  the  rat,  followed  by  a  more  constant  rate  of  de- 
velopment at  a  somewhat  lower  level. 

n.    DEFICIENCY  OF  VITAMINS  Bt  AND  G 

A  diiferentiatial  effect  on  intestinal  parasites  of  a  diet  high  in  yeast 
has  been  reported  by  Hegner  (25)  who  found  that  such  a  diet  fed  to  rats 
resulted  in  an  increase  in  the  niunbers  of  TrichomorULs  muria  and  Hexami- 
tu8  muria,  but  in  a  decrease  in  the  niunbers  of  Giardia  mum.  Allen  (3) 
reported  that  chickens  harboring  Eimeria  tenella  eliminated  fewer  oocysts 
for  the  first  five  days  of  the  patent  period  when  given  a  high  protein,  high 
vitamin  diet  than  did  chickens  on  a  low  protein,  low  vitamin  diet.  After 
the  fifth  day,  however,  the  nimibers  eliminated  by  the  former  group  be- 
came and  remained  relatively  higher  and  there  was  chronic  coccidiosis. 
Becker  and  Morehouse    (11)   found  that  yeast  appeared  to  contain  a 
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factor  favorable  to  the  growth  of  EiTneria  miyairii  in  the  rat,  and  that  the 
numbers  of  oocysts  were  greatly  reduced  when  there  was  a  deciency  of 
vitamins  Bi  and  G  (14) .  Deficiency  of  vitamin  Bi  alone  did  not  appear 
to  alter  the  number  of  oocysts  developed,  but  the  vitamin  G  deficient  rats 
eliminated  significantly  fewer  oocysts  than  their  controls.  There  was  not, 
however,  so  great  a  reduction  as  in  those  receiving  neither  vitamin  (12) . 
Later  the  same  authors  (13)  stated  that  the  factor  which  promoted  growth 
in  coccidia  appeared  to  be  linked  with  the  vitamin  G  complex  since  wheat 
germ  and  other  substances  furnished  it  as  well  as  yeast.  Liver  as  a  source 
of  the  vitamin  did  not  favor  the  parasite  (15) .  More  recently  (17)  they 
reported  that  rats  eliminated  fewer  oocysts  when  rice  polishings,  pow- 
dered liver  or  skim  milk,  in  that  order,  were  used  as  a  source  of  vitamin 
G,  than  when  the  vitamin  was  supplied  by  yeast.  Vitamin  G  or  some  fac- 
tor associated  with  it  was  considered  by  Becker  and  Derbyshire  to  pro- 
mote growth  of  coccidia  (18,  19) . 

The  effects  of  dietary  modications  on  helminth  parasites  also  have 
received  attention.  Vitamin  Bi  was  reported  by  Zimmerman,  Vincent  and 
Ackert  (49)  to  be  a  factor  in  the  resistance  of  chickens  to  Ascaridxa 
lineata.  The  worms  in  the  intestines  of  the  chickens  on  a  diet  deficient  in 
vitamin  Bi,  but  adequate  in  other  respects,  were  larger  and  more  numer- 
ous than  those  in  chicks  of  the  same  age  receiving  an  adequate  diet. 
Ackert  and  Nolf  (1)  suggested  that  yeast  may  contain  a  factor  favoring 
the  growth  of  Ascaridia  lineata  in  chickens.  Ackert  (2),  however,  did 
not  indicate  that  there  is  any  evidence  that  this  nematode  requires  vitamin 
Bi,  and,  with  Beach  (8),  was  not  able  to  demonstrate  the  presence  in 
yeast  of  any  special  growth  factor  for  this  parasite. 

DEFICIENCY  OF  VITAMINS  Bi  AND  G 

For  the  investigation  here  described,  in  order  to  observe  the  effect 
upon  the  tapeworm  HyTnenolepis  diminuta  of  a  diet  deficient  in  both  vita- 
mins Bi  and  G,  four  young  rats  (designated  as  Al,  A2,  A3,  and  A4)  were 
parasitized  with  this  cestode  in  the  manner  described  in  Part  I;  they 
were  maintained  on  the  same  control  diet  and  the  counts  of  eggs  eliminated 
per  day  by  each  animal  were  obtained  in  the  same  way. 

After  egg  counts  had  been  made  for  a  control  period,  two  of  the  rats 
were  given  a  ration  similar  to  that  described  before,  but  with  yeast  omitted 
and  ten  per  cent  more  sugar.  This  diet  is  comparable  to  those  frequently 
used  for  vitamins  Bi  and  G  deficiency.  On  this  diet  the  rats  declined 
rapidly  both  in  weight  and  in  general  appearance  of  health,  and  the  num- 
bers of  worm  eggs  also  declined,  disappearing  completely  from  the  drop- 
pings of  one  of  the  hosts.  After  being  restored  to  the  control  diet,  the 
rats  improved  in  weight  and  appearance  and  the  numbers  of  eliminated 
eggs  mounted.  When  the  other  two  rats  were  given  the  deficient  diet, 
eggs  disappeared  from  the  droppings  of  both  and  no  tapeworms  could 
be  found  in  the  intestines  at  autopsy. 

The  results  obtained  for  the  rat  designated  as  A2  may  be  taken  as  an 
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example  and  are  represented  in  figure  3.  This  host  was  first  maintained 
on  the  control  diet,  then  on  the  experimental  ration,  restored  to  the  con- 
trol diet  for  a  time,  and  then  again  given  the  ration  lacking  in  yeast.  The 
variations  in  the  egg  counts  and  in  the  body  weight  of  the  host  are  indi- 
cated in  the  figure. 


134 


ANNKHACCR 


De/iciency  in  Vitamin  Bi.  In  order  to  observe  the  effects  of  a  diet  de- 
ficient only  in  vitamin  Bi,  four  young  rats  harboring  rat  tapeworms  were 
maintained  on  the  control  diet  described  in  the  foregoing  account  for  a 
preliminary  period  of  45  days,  during  which  egg  coiuits  were  made  every 
two  days.  Three  of  the  four  were  then  given  a  ration  similar  in  all  re- 
spects to  the  control  diet  except  that  the  yeast  used  had  been  autoclaved 
for  two  hours  at  l^O^'C.  This  diet  is  not  adequate  for  vitamin  Bi.  Because 
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Fig.  4.  Variations  in  body  weight  and  numbers  of  tapewonn  eggs  eliminated 
daily  by  rat  D16  on  a  control  diet  and  by  rat  D20,  alternately  on  a  control  and  a 
vitunin  Bi  deficient  diet. 
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the  numbers  of  eggs  passed  were  maintained  at  the  previous  level  for  two 
of  these  experimental  rats,  but  declined  somewhat  in  one  case,  it  was 
considered  desirable  to  try  the  effect  of  this  diet  a  second  time. 

Seven  young  rats  were  fed  flour  beetles  exposed  to  infection  with 
Hymenolepu  diminuta  in  the  manner  described.  In  the  droppings  of  all 
but  one,  eggs  were  found  in  from  19  to  23  days.  The  six  young  infected 
rats  were  fed  the  control  diet  ccmtaining  unautoclaved  yeast,  and  deter- 
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Tig.  5.  Compariflon  of  Qie  total  numbers  of  tapeworm  eggs  eliminated  by  rata 
D16,  D17  and  D18  maintained  on  a  control  diet  and  oy  rats  D20,  D21  and  D22  main- 
tained alternately  on  a  control  and  a  vitamin  Bi  deficient  diet. 
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minations  of  the  numbers  of  eggs  eliminatd  were  made  for  a  control 
period  of  45  days.  At  that  time  the  three  rats,  D20,  D21  and  D22  were 
given  the  diet  in  which  the  autoclaved  yeast  was  substituted,  whereas  the 
other  three,  D16,  D17  and  D18  were  continued  on  the  control  diet. 

The  animals  on  the  experimental  diet  ceased  making  normal  gains 
and  after  several  weeks  fell  off  sharply  in  body  weight.  There  was,  how- 
ever, no  marked  decreased  in  the  nmnbers  of  eggs  eliminated  during  this 
time  as  compared  to  those  passed  during  the  45-day  control  period. 

On  the  eighty-fourth  day,  one  of  the  experimental  animals,  D20,  was 
restored  to  the  control  diet.  This  animal  made  gains  in  weight,  but  did 
not  show  a  notable  increase  in  the  niunbers  of  worm  eggs  passed. 

The  variations  in  the  weights  and  niunbers  of  eliminated  eggs  for  the 
two  rats  D16  and  D20  are  shown  in  figure  4.  Rat  D16  was  maintained 
continuously  on  the  control  diet;  rat  D20  was  shifted  to  the  diet  deficient 
in  vitamin  Bi  and  then  again  to  the  control  ration. 

The  total  numbers  of  eggs  eliminated  by  rats  D16,  D17  and  D18  are 
compared  graphically  with  those  passed  by  rats  D20,  D21  and  D22  in  fig- 
ure 5.  Until  the  forty-fifth  day,  rats  in  both  groups  were  given  the  same 
diet,  the  control  ration  containing  unautoclaved  yeast.  At  that  time,  auto- 
claved yeast  replaced  the  unautoclaved  for  one  group.  This  graphic  rep- 
resentation is  continued  only  imtil  the  eighty-third  day,  although  egg 
counts  were  made  for  an  additional  two  weeks,  because  after  that  day  the 
three  rats  D20,  D21  and  D22  could  not  be  grouped  together,  as  D20  was 
again  given  the  control  ration. 

Effects  of  a  Diet  Deficient  in  Vitamin  G.  Eight  yoimg  male  rats  were 
fed  flour  beetles  which  had  been  given  gravid  proglottids  of  Hymenolepis 
diminuta  and  all  eight  became  infected.  They  were  maintained  on  the 
same  control  diet,  containing  unautoclaved  yeast,  described  above.  After 
a  month,  during  which  the  numbers  of  eggs  being  passed  daily  by  each 
rat  were  determined,  four  of  the  rats,  CI,  C2,  C3  and  C4,  were  transferred 
to  the  diet  containing  no  yeast,  and  consequently  deficient  in  both  vitamins 
Bi  and  G.  Vitamin  Bi  w^s  supplied  by  the  daily  administration  of  four 
drops  of  tiki  tiki*  to  each  experimental  rat.  This  was  readily  taken  from 
a  pipette  by  those  animals  whose  diet  lacked  yeast. 

The  rats  on  the  experimental  diet  lost  weight  although  they  continued 
to  eat  fairly  well.  The  skin  became  coarse;  the  hair,  matted  and  unkempt. 
On  the  one  hundred  thirty-ninth  day  of  the  infection,  two  of  the  experi- 
mental rats  were  again  given  the  control  diet.  These  animals  regained 
weight  and  a  general  appearance  of  health  and  tidiness. 

The  numbers  of  eggs  passed  by  rats  maintained  on  the  vitamin  G  defi- 
cient diet  were  greatly  decreased.  Typical  results  are  presented  graphic- 
ally in  figure  6.  Rat  CI  was  fed  the  control  ration  for  the  first  month  of  the 
infection,  transferred  to  the  experimental  food  for  three  and  a  half 
months  and  again  placed  on  the  control  ration  for  a  month.  Rat  C4  was 
transferred  to  the  experimental  ration  for  the  duration  of  the  experiment 
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vitamin  G  deficient  and  control  diets. 

after  being  given  the  control  ration  for  the  first  month  of  infection.  Rat 
C7  was  maintained  for  the  entire  period  on  the  control  diet.  Both  the  egg 
counts  and  the  body  weights  of  the  hosts  are  represented  in  the  figure. 

Figure  7  compares  graphically  the  total  numbers  of  eggs  passed  by 
rats  CI,  C2,  C3  and  C4  which  were  transferred  to  the  experimental  diet, 
and  those  eliminated  by  rats  C5,  C6,  C7,  and  C8  which  continued  on  the 
control  diet.  The  figure  indicates  the  course  of  the  infection  from  the  first 
to  the  one  hundred  thirty-ninth  day. 
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Fig.  7.  Comparison  of  the  total  numbers  of  tapeworm  egga  eliminated  fay  rata 
C5,  C6,  C7  and  C8  nuOntained  on  the  control  diet  and  by  rats  CI,  C2,  C3  and  C4 
given  altematdy  a  control  and  a  vitamin  G  deficient  diet 

DISCUSSION 

That  it  u  possible  to  influence  the  reproductive  processes  of  the  rat 
tapeworm  by  the  diet  of  the  host  seems  evidenced  by  the  observations 
described.  There  appears  to  be  some  factor  present  in  yeast  which  is  re- 
quired for  maximum  reproductivity  of  the  rat  tapeworm.  The  fact  that 
the  production  of  eggs  did  not  decrease  when  the  yeast  had  been  auto- 
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daved  (see  figures  4  and  5)  suggests  that  this  factor  is  not  the  labile  vita- 
min Bi.  The  decline  of  reproductive  power  of  the  parasite  when  the  host 
was  maintained  on  a  vitamin  G  deficient  diet,  however,  indicates  that  it 
may  be  associated  with  the  vitamin  G  complex  from  some  sources.  It 
cannot  be  stated  that  this  factor  is  identical  with  vitamin  G. 

It  has  been  suggested  to  the  author  that  the  decrease  in  numbers  of 
eggs  eliminated  might  be  merely  a  secondary  result  of  the  decreased 
amount  of  fecal  material  because  of  less  residue  from  lowered  food  intake 
on  the  i>art  of  the  host  However,  since  the  rats  were  continually  kept 
over  pans  so  that  all  of  the  pellets  passed  were  collected,  and  since  the 
determinations  were  made,  not  on  the  basis  of  numbers  of  eggs  per  xmit 
weight  of  feces,  but  on  numbers  of  eggs  eliminatd  over  a  two-day  period^ 
It  would  seem  that  all  the  eggs  produced  would  be  accounted  for,  whether 
they  occurred  in  a  small  niunber  of  hard  pellets  or  in  a  larger  number  of 
bulky  ones. 

Furthermore,  this  suggestion  would  not  explain  why  egg  coimts  de- 
clined on  the  vitamin  G  deficient  diet  which  was  associated  with  loss  of 
body  weight  on  the  i>art  of  the  hosts,  but  were  not  decreased  on  the  vita- 
min Bi  deficient  diet,  also  associated  with  decreased  food  intake  and  loss 
of  weight.  Nor  would  it  account  for  the  continued  collection  of  large 
numbers  of  eggs  when  the  food  intake  was  limited  to  one-third  the  usual 
amount  (see  Part  I) . 

CONCLUSIONS 

1.  It  is  possible  to  influence  the  nimibers  of  eggs  produced  by  the 
rat  tapeworm  Hymenolepis  diminuta  through  modification  of  the  host's 
diet. 

2.  A  diet  deficient  in  both  vitamins  Bi  and  G  is  associated  with  a  de- 
crease in  egg  output. 

3.  This  effect  is  apparently  not  due  to  the  labile  vitamin  Bi,  as  a 
diet  deficient  in  this  vitamin  is  not  associated  with  a  lowered  production 
of  eggs. 

4.  There  appears  to  be  a  factor  associated  with  the  vitamin  G  com- 
plex which  is  necessary  for  normal  egg  production  by  the  rat  tapeworm. 
A  diet  lacking  in  vitamin  G  does  not  furnish  this  factor.  It  is  not  main- 
tained that  the  factor  is  identical  wtih  vitamin  G. 

5.  It  is  suggested  that  the  effects  of  the  various  diets  are  probably 
produced  directly  upon  the  parasite  rather  than  indirectly  through  effects 
on  the  hosts,  since  certain  diets  detrimental  to  the  hosts  are  not  associated 
with  lowered  egg  production  on  the  part  of  the  parasite,  whereas  other 
diets  appear  to  be  deleterious  to  both  host  and  parasite. 

m.    MILK,  SOY  BEAN  OIL  MEAL,  WHEAT  MIDDLINGS 

The  maintenance  of  rats  harboring  Giardia  muris,  Trichomonas  muris 
and  Hexamitus  muris  upon  an  exclusive  milk  diet  was  reported  by 
Hegner  (25)  to  be  associated  with  a  decrease  in  the  incidence  of  all  three 
forms.  Ratcliffe  (41)  found  a  reduction  in  the  numbers  of  trichomonads 
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in  the  ceca  of  rats  fed  a  diet  high  in  protein  in  the  form  of  casein.  Ratcliff e 
noted  also  (42)  that  niunbers  of  Trichomonas  hominia  and  Pentatricho- 
monas  ardin  delteili  became  lighter  when  the  host  rats  were  given  a  diet 
which  increased  intestinal  acidity  and  still  lighter  on  a  high  protein  diet 
containing  56  per  cent  impurified  casein.  The  organisms  were  not  elimi- 
nated, however,  by  the  use  of  this  diet.  In  rats  and  in  monkeys,  Kessel 
(33)  reported  that  an  exclusive  milk  diet  or  neutral  diets  with  lactic  acid 
or  large  amounts  of  lactose  added,  produced  a  lowering  of  the  pH  of  the 
colon  contents  and  a  decrease  in  the  amoebae  and  trichomonads  present. 
Kessel  and  K'E-Kang  (34)  fed  an  exclusive  raw  milk  diet  to  monkeys 
and  to  children  and  observed  that  during  that  period  there  was  almost 
always  a  reduction  in  the  numbers  of  intestinal  amoebae,  and  in  some 
cases  the  intestine  was  cleared  of  Endamoehae  dysenteriae  and  other 
forms.  Infections  of  Balantidium  coli  from  the  pig  were  established  in 
rats  by  Schumaker  (45).  Within  a  week  the  infection  was  greatly  re- 
duced or  eliminated  from  rats  on  a  diet  of  whole  milk.  Diets  high  in  casein 
prevented  infection  and  eliminated  heavy  infections  within  eight  days,  but 
a  high  carbohydrate  diet  containing  no  casein  was  favorable  for  the  de- 
velopment of  the  parasite. 

Beach  and  Davis  (7)  found  that  chicks  were  given  an  appreciable 
protection  against  the  effects  of  coccidiosis  by  being  fed  mash  containing 
40  per  cent  dry  skim  milk  and  20  per  cent  lactose.  The  effect  was  attrib- 
uted by  the  authors  to  the  greater  acidity  of  the  cecal  contents.  Their 
conclusions  were  drawn  only  from  observations  of  the  birds,  and  no 
counts  of  oocysts  were  made. 

Becker  and  Morehouse  (10)  did  not  find  the  addition  of  skim  milk  or 
of  lactose  to  the  diet  of  rats  to  exert  any  restraining  influence  upon  the 
numerical  increase  of  Eimeria  miyairii,  but  when  title  diet  was  high  in 
casein,  the  numbers  of  oocysts  were  somewhat  reduced  (14) .  Rats  elimi- 
nated fewer  oocysts  when  skim  milk  was  used  as  a  source  of  vitamin  G, 
than  when  the  vitamin  was  supplied  by  yeast  (17) . 

Certain  constituents  of  diets  for  chicks,  particularly  skim  milk,  butter- 
milk and  wheat  middlings  in  certain  amounts  or  combinations,  were  re- 
ported by  Becker  (16)  to  increase  the  severity  of  Eimeria  tenella  infec- 
tions in  chicks.  Becker  and  Derbyshire  (18)  found  no  correlation  be- 
tween the  bulkiness  of  the  ration  and  the  number  of  oocysts  of  Eimeria 
miyairii  eliminated  by  rats,  nor  between  the  growth  of  host  and  parasite 
development.  They  found  the  ratio  of  coccidium-growth-promoting  sub- 
stance in  soy  bean  oil  meal  as  compared  to  yeast  to  be  0.51;  and  in  wheat 
flour  middlings,  2.65  (19). 

Reports  of  relations  of  diets  to  cestode  parasites  are  not  numerous. 
Becker  (9)  gave  only  whole  milk  (plus  copper  sulfate  and  iron  chloride 
for  seven  of  the  hosts)  to  15  rats,  all  passing  eggs  of  Hym^enolepis  nana, 
and  kept  on  screen  to  prevent  coprophagy.  After  five  and  one-half  days, 
no  eggs  could  be  found  by  smear  or  flotation,  nor  were  eggs  passed  subse- 
quently during  the  30  days  that  the  rats  were  on  a  milk  diet.  After  this 
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time  the  rats  were  again  given  a  grain  diet,  and  eggs  reappeared  in  the 
feces  of  11.  No  tapeworms  were  found  in  the  others.  Milk  apparently 
produced  a  cessation  of  egg  production  by  the  parasite,  but  not  death. 

THE  EFFECTS  OF  AN  EXCLUSIVE  RAW  MILK  DIET 

In  the  investigation  here  reported,  six  young  rats  maintained  on 
Steenbock's  growing  ration  (yellow  com  meal,  71  per  cent;  linseed  oil 

£5or 
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DAY    OF    INFECTtON 
Fig.  8.    Variations  in  body  weight  and  numbers  of  Upewomi  eggs  eliminated 
daily  for  rat  C12,  on  Steenbock  a  ration,  and  rat  CIO,  alternately  on  Steenbock's  ration 
and  milk. 
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DAY    OF    INFECTION 
Elg.  9.    Comparison  of  the  total  numbers  of  tapeworm  eggs  eliminated  daily  by 
'  rats  C12,  C13  and  CI4  on  Steenbock's  ration  and  by  rats  C9,  CIO  and  Cll,  alternately 
on  Steenbodc's  ration  and  milk. 

meal,  16  per  cent;  ground  alfalfa,  2  per  cent;  sodium  chloride,  0.5  per 
cent;  calcium  carbonate,  0.5  per  cent;  dried  skim  milk,  10  per  cent)  were 
fed  infected  flour  beetles"  and  all  began  to  pass  eggs  of  Hyvienolepis 
dhninuta  in  from  19  to  25  days.  The  numbers  eliminated  each  day  by 
each  rat  were  determined.  On  the  thirtieth  day  after  the  first  a 
*  According  to  the  method  described  in  Part  I. 
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DAY  OF   INFECTION 

E^.  10.    Total  numbers  of  tapewonn  esgs  eliminated  daily  by  the  groin)  of  rats 

DZ,  D3  and  D4;  the  Group  D5,  D6  and  D7;  the  group  D8,  DIO  and  D12,  and  Qie  group 

D13,  D14  and  IS  maintained  on  diets  containing  soy  been  oil  meal  or  wheat  middlings. 

of  eggs  in  the  pellets,  three  of  the  rats,  C9,  CIO  and  Cll,  were  taken  off 
the  growing  ration  and  given  only  whole  raw  milk.  Tlie  other  three  rats 
were  maintained  on  the  growing  ration  as  before.  Egg  counts  were  made 
over  a  period  of  four  months.  On  the  one  hundred  thirty-fifth  day  of  the 
infection,  one  rat,  CIO,  was  restored  to  the  growing  ration,  but  rats  C9 
and  Cll  were  continued  on  milk.  The  egg  counts  for  CIO,  typical  of  the 
results  for  the  experimental  rats,  and  for  C12,  representative  of  the  con- 
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trols,  are  shown  graphically  in  figure  8.  The  weight  variations  of  the  two 
rats  are  indicated  in  the  same  figure. 

Figure  9  shows  a  graphic  comparison  of  total  numbers  of  eggs  elimi- 
nated each  day  by  the  three  experimental  rats,  C9,  CIO  and  Cll,  with 
those  passed  by  the  three  controls,  C12,  C13  and  C14,  from  the  first  to  the 
one  hundred  thirty-fifth  day.  The  three  experimental  rats  cannot  be 
grouped  subsequent  to  that  day,  as  they  no  longer  all  received  the  same 
diet. 

COBAPARISGN  OF  THE  EFFECTS  OF  SOY  BEAN  OIL  MEAL  AND  WHEAT 

MIDDLINGS  IN  THE  DIET 

Twelve  young  rats  harboring  rat  tapeworms  were  divided  into  two 
groups  of  six  rats  each.  The  rats  in  one  group  were  given  a  modification 
of  the  control  diet  in  which  10  per  cent  soy  bean  oil  meal  was  substituted 
for  the  10  per  cent  yeast;  the  other,  a  diet  in  which  30  per  cent  wheat 
middlings  was  substituted  for  the  10  per  cent  yeast  and  20  per  cent  of 
the  sugar. 

After  46  days  on  these  rations,  three  of  the  rats  in  each  group  were 
shifted  to  the  alternate  diet;  the  other  three  were  allowed  to  continue 
as  before. 

The  rats  continued  to  gain  on  both  rations  at  approximately  the  same 
rate.  The  numbers  of  eggs  eliminated,  however,  were  appreciably  higher 
when  the  modified  diet  included  wheat  middlings  than  when  soy  bean 
oil  meal  was  substituted,  as  may  be  seen  in  figure  10.  This  figure  repre- 
sents graphically  the  total  numbers  of  eggs  eliminated  by  rats  D2,  D3 
and  D4  which  were  maintained  on  the  soy  bean  oil  meal  diet  for  the 
course  of  the  experiment,  and  the  numbers  passed  by  rats  D5,  D6  and  D7 
which  were  first  maintained  on  the  soy  bean  oil  meal  ration  and  then 
shifted  to  that  containing  wheat  middlings.  Figure  3  also  shows  the  total 
counts  for  D8,  DIO  and  D12  on  the  wheat  middlings  diet,  and  for  D13, 
D14  and  D15  first  on  wheat  middlings  and  then  on  soy  bean  oil  meal.  In 
this  way  comparisons  may  be  made  between  the  results  obtained  for 
those  rats  on  each  of  the  diets  for  the  entire  period  of  observation,  and 
for  those  transferred  from  one  diet  to  the  other. 

CONCLUSIONS 

It  has  been  previously  suggested  that  there  is  some  factor  present  in 
yeast  and  associated  with  the  vitamin  G  complex  which  is  necessary  for 
maximum  reproductivity  of  the  rat  tapeworm.  (See  Part  II  of  this  series.) 
Raw  milk  appears  to  furnish  an  insufficient  amount  of  this  factor  to  keep 
the  worm  at  its  maximum  reproductive  level;  wheat  middlings  seem  to 
furnish  more  than  does  soy  bean  oil  meal,  although  this  latter  supplement 
does  not  lack  it  entirely. 

IV.  OBSERVATIONS  ON  WORM  BURDENS 

In  the  previous  papers  of  this  series^,  procedures  were  described  in 
which  the  rat  hosts  were  maintained  on  various  diets  (Steenbock's  grow- 

'  Parts  I,  n,  and  III. 
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ing  ration,  raw  milk,  diets  adequate  and  deficient  in  both  vitamins  Bi 
and  G  and  in  each  of  these  vitamins  separately,  and  diets  containing  soy 
bean  oil  meal  or  wheat  middlings) ,  and  the  effects  on  the  reproductivity 
of  the  cestode  parasite  Hymenolepsis  diminuta  were  noted.  In  the  plan- 
ning of  these  experiments  it  was  considered  necessary  to  have  a  control 
period  for  each  rat  so  that  during  the  experimental  period  its  elimination 
of  eggs  could  be  compared  to  its  previous  record  in  that  respect.  The  egg 
counts  for  one  rat  could  not  be  directly  compared  with  those  from  an- 
other since  there  was  no  way  of  assuring  that  they  should  be  infected 
with  the  same  number  of  worms. 

When,  at  the  conclusion  of  any  of  the  investigations  referred  to  above, 
the  rats  were  killed  with  illuminating  gas  and  the  intestines  opened,  the 
tapeworms  present  were  removed  and  counted.  The  parasites  were  al- 
lowed to  relax  for  one  hour  in  cold  water  and  then  were  measured. 

RELATION  OF  THE  WORM  BURDEN  TO  THE  NUMBERS  OF  EGGS  ELIMINATED 

For  those  rats  (numbering  26  altogether)  in  the  various  experiments 
which  were  maintained  on  the  ration  designated  as  the  control  diet,  for 
the  first  month  of  infection,  it  was  possible  at  autopsy  to  obtain  data  on 
the  relationship  of  the  egg  counts  to  the  numbers  of  tapeworms  harbored. 
There  was  revealed  no  direct  correlation  between  the  numbers  of  eggs 
foimd  in  the  droppings  and  the  worm  burden,  but  rather  it  appeared  that 
the  number  of  eggs  produced  by  a  worm  was  influenced  to  some  extent 
by  the  number  of  parasites  present,  so  that  a  rat  harboring  a  considerable 
number  of  worms  might  pass  no  more  eggs  than  one  harvoring  only  a  few 
or  even  a  single  parasite,  as  shown  in  table  1.  In  this  table,  those  rats 
found  to  have  harbored  the  same  number  of  parasites  are  grouped,  and 
the  average  number  of  eggs  eliminated  per  day  by  each  rat  during  the 
first  month  of  infection  noted,  together  with  the  mean  for  each  group. 
The  average  number  of  eggs  produced  per  day  for  each  worm  was  calcu- 
lated and  also  appears  in  the  table.  During  the  period  involved,  all  of 
these  rats  had  similar  adequate  diets. 

These  results  are  represented  graphically  in  figure  11  which  shows 
the  average  number  of  eggs  passed  per  day  per  rat  for  each  group  harbor- 
ing different  numbers  of  parasites,  and  in  figure  12,  which  represents  the 
average  number  of  eggs  produced  per  day  per  worm  for  the  same  groups. 

RELATION  OF  THE  WORM  BURDEN  TO  THE  LENGTHS  OF  WORMS  HARBORED 

In  table  2,  all  of  the  32  rats  used  in  the  investigations  previously 
described,  regardless  of  diet  before  autopsy,  are  arranged  in  groups  in 
an  ascending  series  according  to  the  nimibers  of  tapeworms  harbored. 
The  average  length  of  the  parasites  in  each  host  is  recorded,  together 
with  the  diet  which  that  host  had  been  receiving  prior  to  its  death.  The 
"control"  diet  is  the  adequate,  complete  food  mixture  described  in  Part  I 
and  designated  as  such  throughout  this  series  of  papers;  the  diet  indi- 
cated as  "Steenbock's"  is  Steenbock's  growing  ration  (Part  III) ;  "milk" 
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TABUC  1-  Mean  numbers  of  tapeworm  eggt  eliminated  per  day  per  rat  and  per  day  per 
worm  for  rats  on  an  adequate  control  diet,  hut  harboring  different  numbers  of  parasites 


Number 

Rat 

Average  mmiber  of  eggs  (10*) 

Average  mmiber  of  eggs 

of  worms 

eliminated  per  day  for  first 

(10^)  per  worm  per  day 

harbored 

month  of  infection 

Aa 

D8 

1777 

1777 

^« 

C7 

1439 

1439 

A« 

D19 

1246 

1246 

^« 

D3 

1233 

1233 

x« 

D2 

978 

978 

A* 

D12 

940 

940 

A« 

C5 

430 

430 

(Mean:  1149) 

(Mean:  1149) 

2. 

D4 

1478 

739 

2. 

D5 

1460 

730 

2. 

D15 

1378 

689 

2. 

D16 

1284 

642 

2. 

D13 

994 

497 

(Mean:  1319) 

(Mean:  659) 

3. 

D22 

1359 

453 

3. 

D17 

782 

294 

(Mean:  1070) 

(Mean:  373) 

4. 

D6 

1684 

421 

4. 

C8 

1520 

380 

(Mean:  1602) 

(Mean:  400) 

5. 

D21 

1735 

347 

6. 

CI 

1848 

308 

7. 

DIO 

1950 

280 

7. 

D7 

1715 

245 

(Mean:  1832) 

(Mean:  262) 

8. 

D14 

1808 

226 

10. 

C3 

1790 

179 

11. 

C4 

1595 

145 

12. 

DIE 

1404 

117 

14. 

C2 

1694 

121 

42. 

C6 

672 

16 

refers  to  an  exclusive  whole  raw  milk  diet;  "soy  bean  oil  meal"  and 
"wheat  middlings",  to  the  diets  including  these  supplements  (Part  III) . 

DISCUSSION 

For  several  reasons,  it  seems  probable  that  all  the  worms  harbored 
by  any  one  rat  were  received  at  the  same  time.  The  infected  beetles  were 
kept  in  glass  jars  with  tight  screw  caps  to  prevent  their  escape,  and  the 
immediate  dropping  of  the  rat  pellets  through  the  bottoms  of  the  cages 
into  the  trisodium  phosphate  solution  in  the  pans  makes  it  unlikely  that 
any  other  insects  would  have  been  accidentally  infected.    It  might  be 
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s  eliminated  per  day  by  rats  harboring 


noted  in  this  connection  that  from  time  to  time  uninfected  rats  were  kept 
for  considerable  periods  in  the  same  laboratory  and  none  of  them  were 
ever  found  to  have  become  hosts  for  the  rat  tapeworm,  although  the 
droppings  were  examined  periodically.  Moreover,  Palais  (40)  reports 
his  inability  to  infect  rats  with  additional  rat  tapeworms  once  an  infection 
was  established.  On  the  other  hand,  no  evidence  was  ever  seen  in  the 
pans  of  spontaneous  loss  of  a  worm.  Series  of  proglottids  were  sometimes 
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present  in  the  droppings,  but  these  were  always  gravid  proglottids  from 
the  posterior  portion  of  the  worm.  It  seems,  therefore,  that  during  the 
course  of  any  investigation,  there  was  no  change  in  the  number  of  worms 
present  in  any  one  host  and  that  the  variations  in  the  egg  counts  represent 
actual  variations  in  the  numbers  of  eggs  being  developed  rather  than 
changes  in  the  worm  burden  of  the  host. 

It  was  not  possible  to  compare  results  on  a  per  worm  basis,  since  the 
nimibers  of  eggs  produced  per  worm  are  not  the  same  for  different 
severities  of  infection  (see  figure  12).  Only  the  general  trend  of  one  egg 
count  curve  may  legitimately  be  compared  with  that  of  another. 

Reference  to  table  1  and  to  figure  11  will  show  that  there  was  little 
difference  in  the  average  numbers  of  eggs  eliminated  by  rats  harboring 
one,  two  or  three  tapeworms,  and  rats  harboring  from  four  to  fourteen 
worms  eliminated  very  nearly  the  same  average  numbers.  A  single 
helminth  parasite  of  this  type  harbored  in  an  intestine  would  seem  to 
have  optimimi  conditions  for  reproduction  and  the  numbers  of  eggs 
developed  by  any  worm  decrease  fairly  regularly  as  the  worm  burden 
increases  (see  figure  12) . 

Table  2  illustrates  the  tendency  for  the  parasites  to  be  smaller  as  the 
worm  burden  increases.  When  as  many  as  42  worms  were  harbored, 
some  remained  extremely  small,  and  examination  by  microscope  did  not 
reveal  any  eggs  whatever.  Young  and  mature  proglottids  were  present 
but  no  gravid  segments,  and  the  width  of  the  worms  was  less  than  the 
width  of  corresponding  portions  of  the  larger  worms.  The  differences 
in  size  of  parasites  as  well  as  differences  in  the  numbers  of  eggs  produced 
in  infections  of  differing  severity  might  conceivably  be  due  to  competi- 
tion for  food  or  to  crowding.  If  the  decreased  amount  of  food  available 
for  each  parasite  were  the  determining  factor,  it  would  be  expected  that 
limiting  the  food  intake  of  the  host  would  have  shown  similar  results. 
Yet,  reducing  the  amount  of  food  ingested  by  the  host  to  one-half  or  even 
to  one-third  the  normal  amount  produced  no  apparent  decrease  in  re- 
productive rate  or  power  (See  Part  I) ,  whereas  worms  dwelling  in  an 
intestine  with  one  other  worm  produced  only  57  per  cent  (See  table  1) 
as  many  eggs  as  those  worms  which  were  the  sole  residents. 

If  the  results  observed  be  ascribed  to  crowding,  the  effects  might 
have  been  produced  by  the  actual  pressure  and  lack  of  room  for  growth. 
Indeed,  when  many  worms  are  harbored  the  intestine  gives  the  impres- 
sion of  being  so  full  of  parasites  as  to  be  nearly  obstructed.  The  decreased 
opportimity  for  absorption  when  many  worms  are  crowded  together 
may  be  a  factor  as  may  also  a  detrimental  effect  of  the  greater  amount  of 
excretory  products  present  from  the  many  parasites. 

A  decrease  in  reproductive  power  associated  with  an  increased  parasite 
population  has  been  noted  by  other  investigators.  Hill  (27)  reports  a 
decrease  in  the  number  of  eggs  produced  per  hookworm  as  the  nimiber 
of  worms  harbored  by  the  human  host  increased.  In  the  case  of  the  dog 
hookworm,  Sarles    (44)   found  a  smaller  egg  production  per  worm  in 
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TABLE  2.  Mean  lengths  oj  tapetaomu  jound  in  rats  harboring  different  numbers 

of  worms 


Number 

worms 

Rat 

Average   length  of 

Diet  of  host 

Present 

tapeworms  (cm.) 

before   death 

D20 

92 

Control 

D21 

91 

Soy  bean  oil  meal 

C5 

89 

Control 

D8 

88 

Wheat  middlings 

C7 

78 

Control 

D12 

76 

Wheat  middlings 

D3 

71 

(Mean:  83.6) 

Soy  bean  oil  meal 

2 

D16 

86^ 

Control 

2 

CIO 

74 

Steenbock's 

2 

D15 

njs 

Soy  bean  oil  meal 

2 

D13 

695 

Soy  bean  oil  meal 

2 

D4 

58 

Soy  bean  oil  meal 

2 

D5 

53 
(Mean:  68J) 

Wheat  middlings 

3 

D17 

93 

Control 

3 

D22 

82 

Vitamin  B  deficient 

3 

Cll 

64 

Milk 

3 

C14 

59 

(Mean:  74JS) 

Steenbock's 

4 

D6 

5AJS 

Wheat  middlings 

4 

C8 

51JS 

(Mean:  53) 

Control 

5 

C13 

57 

Steenbock's 

5 

D21 

56 
(Mean:  56.5) 

Vitamin  B  deficient 

6 

CI 

43 

Control 

7 

DIO 

47 

Wheat  middlings 

7 

D7 

44 

Wheat  middlings 

7 

C9 

41 
(Mean:  44) 

Milk 

8 

D14 

36 

Soy  bean  oil  meal 

9 

C12 

38 

Steenbock's 

10 

C3 

37.5 

Vitamin  G  deficient 

11 

C4 

39 

Vitamin  G  deficient 

12 

D18 

31.3 

Control 

14 

C2 

38 

Control 

42 

C6 

32 

Control 

heavy  infestations  than  in  light  ones,  but  the  difference  of  size  of  worms 
in  light  and  heavy  infestations  was  slight  as  compared  to  the  variation 
between  those  of  similar  severity  of  infection  in  different  dogs.  Andrews 
(4)  reports  that,  as  the  population  of  the  sheep  nematode  Cooperia  curttcet 
increased,  the  egg  production  per  female  worm  was  found  to  decrease. 
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In  Hymenolepia  fratema  infections  in  rats  and  mice,  Shorb  (46)  found 
that  after  the  eighth  day  the  larger  worms  were  present  in  the  hosts 
having  fewer  parasites  and  he  suggests  that,  as  the  worms  grow,  crowd- 
ing becomes  a  factor  in  retarding  growth. 

CONCLUSIONS 

1.  There  is  no  direct  relationship  between  the  number  of  rat  tape- 
worms harbored  and  the  number  of  eggs  eliminated  daily  by  the  rat  host. 

2.  There  is  an  inverse  relationship  between  the  number  of  worms 
harbored  by  a  rat  and  the  average  number  of  eggs  produced  by  each 
worm,  a  fact  possibly  attributable  to  crowding. 

3.  There  is  a  tendency  for  tapeworms  to  be  shorter  when  present 
in  large  numbers  within  a  host  than  when  present  singly. 

4.  When  large  numbers  of  worms  are  harbored,  some  of  the  worms 
may  fail  to  develop  gravid  proglottids  and  to  produce  eggs. 

5.  Spontaneous  loss  of  the  tapeworm  Hymenolepis  diminuta  does 
not  occur  readily  from  the  rat. . 


'Conclusions  for  Parts  I,  II,  and  III  will  be  found  on  pages  131,  139  and  144 
respectively. 
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